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Introduction 


(Atomic Energy Commission of Japan [JAEC] and Its 
Long-Term Plan) 


Japan started research, development and use of atomic 
energy (hereinafter abbreviated to “atomic energy devel- 
opment/use”’) in the mid-1950s. At that time, the Atomic 
Energy Law was enacted to establish the basic concepts 
for atomic energy development/use in Japan. This law 
first states that atomic energy development/use in Japan 
should be limited to peaceful purposes and, as an embod- 
iment of this spirit, established the JAEC to “perform 
the governmental policies related to the research, devel- 
opment and use of atomic energy in a well thought-out 
way and promote the democratic administration of 
atomic energy.” To secure the peaceful use of atomic 
energy in Japan as defined in the Atomic Energy Law is 
one of the most important duties of the JAEC. This law 
defines the duties of the JAEC to “plan, deliberate on 
and determine the subjects related to the research, devel- 
opment and use of atomic energy.” 


As described above, the most important duty of the 
JAEC is to make necessary plans, deliberations and 
determinations so that atomic energy development/use 
in Japan can be performed only for peaceful purposes. 


Immediately after its foundation in 1956, the JAEC 
began studies to elaborate a long-term plan related to 
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atomic energy development/use and defined the “Long- 
Term Basic Plan for Atomic Energy Development/Use” 
in the same year. 


Since then, the long-term plan has been revised several 
times, at intervals of about five years. On this occasion, 
the JAEC is revising the “Long-Term Plan for Atomic 
Energy Development/Use,” established in June 1987, 
and is announcing a new long-term plan. 


Looking back on the path of atomic energy development/ 
use in Japan since 1956 when the JAEC was established 
until the present, it can be said that progress has been 
smooth in general although the path has not always been 
flat and easy. 


Today, the use of atomic energy has penetrated deeply 
into our daily lives, with nuclear power generation 
supplying about 30 percent of Japan’s total power supply 
and the use of radioactive rays and radio-isotopes (RI) 
(hereinafter “use of radiation”) has diffused to many 
fields including medicine, agriculture, environmental 
conservation and fundamental research. These results 
are the fruits of continuous efforts made by private, 
academic and governmental R&D institutions, local 
governments where nuciear facilities are located and 
other governmental bodies concerned in atomic energy 
development/use, as well as of the understanding and 
collaboration of local residents. Naturally, this has been 
supported above all by the understanding and collabora- 
tion of the Japanese people and, in this context, the 
future progress of atomic energy development/use is 
dependent on the Japanese people. 


The fact that many nuclear technologies are realized as 
gigantic S&T systems makes a long time, a large amount 
of capital and much manpower necessary before the 
results of R&D into nuclear technology can manifest 
itself. The fact that atomic energy plays the role of an 
important energy resource makes it necessary to assure a 
iong-term, stable development according to necessities 
in energy policies. Atomic energy development/use is 
extended over a wide range of diversified fields. And 
there are many points to be taken into consideration 
both domestically and internationally, such as issues of 
safety and nuclear non-proliferation. As a result of the 
facts above, it is particularily important that atomic 
energy development/use be promoted as a project 
involving the entire country, over the long term and 
based on a well-thought-out program, by persons con- 
cerned with atomic energy acting under a certain con- 
sensus and the understanding of the people, taking 
efliciency into consideration. 


The long-term plan is the guideline for the above, and its 
purpose is to clarify the general guidelines and measures 
to promote the basic policies of atomic energy develop- 
ment/use from a long-term perspective and to promote 
the peaceful use of atomic energy in Japan in a well- 
thought-out and effective manner. 
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(Background to Revision of Long-Term Plan) 


Since 1987 when the previous long-term plan was estab- 
lished, the situation inside and outside Japan sur- 
rounding atomic energy development/use has changed as 
follows. 


(1) Drastic changes and destabilization of the interna- 
tional situation following the collapse of the Cold War 
structure 


As a result of the collapse of the Cold War between the 
West and East which has defined the international 
regime since World War II, new movements are occur- 
ring in various fields of politics, economy and society. 
This trend is also observed in the field of atomic energy. 


ror example, while some welcome situations have been 
produced, such as the large-scale reduction of nuclear 
weapons, the handling of nuclear materials produced by 
the above, such as plutonium, is becoming an important 
issue. Also, backed by the suspicions of nuclear develop- 
ments in North Korea and Iraq, fear of the international 
proliferation of nuclear weapons is increasing. In addi- 
tion, the disposal of radioactive waste in the Sea of Japan 
by the former Soviet Union and Russia is causing 
anxiety among the Japanese people. 


Also, as the actual state of nuclear power plants in the 
former Soviet Union and Middle and Eastern Europe 
has become clear, fears about their safety are increasing 
more than ever. 


In such conditions, it is necessary for Japan to consider 
its role as desired by the international community. 


(2) Advancement of consciousness of global environ- 
mental problems 


As global environmental problems, such as global 
warming and acid rain, have rapidly become interna- 
tional interests in recent years, there is a growing ten- 
dency to tackle global environmental problems interna- 
tionally, as seen from the “UN Conference on 
Environment and Development” held in 1992 where 
“Agenda 21” was established. The background to global 
environmental problems includes global structural prob- 
lems which degrade the environment both by the socio- 
economic activities of advanced countries supported by 
the consumption of large amounts of resources and 
energy, and by the increase in the population of devel- 
oping countries. Now that the sustained development of 
human beings in harmony with the environment is a 
critical issue, it is necessary for future atomic energy 
development/use to take the solution of global environ- 
mental problems into full consideration. 


(3) Increase in worldwide demand for energy 


In spite of severe energy-saving efforts, Japan’s demand 
for energy is expected to continue to increase. From an 
international perspective, it is expected that energy 
demand will increase rapidly, mainly in developing 


countries. With this situation, it has become an impor- 
tant topic for Japan to secure an energy supply with 
long-term stability while considering international 
energy demand and supply. 


(4) Progress of atomic energy development/use in Japan 
including the nuclear fuel cycle project 


From a very early stage, Japan set the establishment of 
the nuclear fuel cycle from securing uranium resources to 
disposing of radioactive waste as the basis of its nuclear 
policy. Now, commercial enterprises for uranium enrich- 
ment and the burying of low-level radioactive waste are 
becoming a reality in Rokkasho-mura, Aomori, and the 
construction of a private spent fuel reprocessing plant is 
due to begin. As seen from the first international impor- 
tation of plutonium under the present Japan-U.S. atomic 
energy agreement and the FBR prototype “Monju” 
reaching the critical level, atomic energy development/ 
use in Japan has been generally making steady progress 
and has attained a timing to demonstrate the develop- 
ment of future policy based on the above situation. 


(5) Rise of international interest in the use of plutonium 


While groping for a new international regime following 
the collapse of the Cold War structure, the existence and 
handling of plutonium including that for peaceful pur- 
poses are attracting serious interest internationally 
because of the fear of proliferation of nuclear weapons. 
While atomic energy development/use in Europe and 
America has recently been stagnating due to various 
circumstances, Japan has been steadily developing a 
nuclear fuel recycling policy. Backed by the above as well 
as the fear of proliferation of nuclear weaj-ons, people’s 
anxiety concerning the safety of plutonium and doubts 
about the economy of using plutonium, interest in the 
use of plutonium by Japan has risen more than ever since 
the recent transportation of plutonium from France. It 
has become necessary to deal with this situation seri- 
ously and show how future atomic energy development/ 
use in Japan will be. 


(6) Fading of illusions and expectations for atomic 
energy, non-availability of new locations for nuclear 
facilities 


In the beginning, atomic energy development/use was 
welcomed with great expectations and the subject of 
fantasy as a leading S&T field. Thanks to many years of 
effort by many people, the use of atomic energy has 
become a reality that is indispensable for Japan’s 
domestic life. Whether it is due to this or not, the image 
of atomic energy as seen by the general public has 
changed and the initial image of its being a leading 
energy source is flagging. 


Under this situation which is also supplemented by 
anxiety concerning safety after the accident at the Cher- 
nobyl nuclear power plant, finding new locations for 
nuclear facilities in Japan has become difficult. 
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In consequence, it has become necessary to inform 
people of the importance of the social role played by 
atomic energy and the inherent attractiveness of atomic 
energy as a technology, as weil as to secure human 
resources to work in the nuclear industry, enhance 
leading research pioneering new orientations of atomic 
energy and locate facilities aimed at coexistence with 
local communities. 


(Considerations in Elaboration of Long-Term Pian) 


The present long-term plan has been elaborated based on 
a full consideration of the purposes of the long-term plan 
and the background of the revisions described above. 
The framework of the new long-term plan and the points 
taken into special consideration are as follows. 


(1) Period covered by the long-term plan 


The present long-term plan clarities the basic policy and 
concrete promotional measures to be taken by Japan 
concerning atomic energy development/use as we 
approach the 21st century. 


The period to ve covered by each specific measure is 
largely variable, but the long-term plan as a whole studies 
atomic energy development/use in Japan until around 
2010 while keeping in mind its development up to 
around 2030. 


(2) Aims of the long-term plan 
1) Long-term plan that can be understood by people 


Now atomic energy is deeply involved in people’s 
lives and the economy, considering the rise of 
people’s interest in atomic energy, it is no longer 
possible to promote atomic energy development/ 
use smoothly without the understanding and col- 
laboration of the people. Therefore, before any- 
thing else, the long-term plan should have 
contents that can be understood by the people, 
and the present long-term plan has been elabo- 
rated with efforts aimed at articulating a clear 
idea and plan on atomic energy development/use 
to the people. 


2) Long-term plan than can be understood interna- 
tionally 


Atomic energy development/use is largely an 
international matter and measures based on the 
international situation have been requested since 
the beginning of these developments in Japan. 
While it has become more important for Japan to 
obtain the unders‘anding of foreign countries in 
promoting atomic energy development/use under 
the recent changes in the environment sur- 
rounding atomic energy development/use, 
interest in Japan’s atomic energy development/ 
use by foreign countries is also rising based on the 
increase in international influence and progress of 
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atomic energy development/use in Japan. There- 
fore, the present long-term plan has been elabo- 
rated by making efforts to inform foreign coun- 
tries correctly of Japan’s basic standpoint with 
respect to atomic energy development/use. 


3) Long-term plan that can be a concrete guideline 
for persons concerned with atomic energy 


Considering the purpose of the long-term plan, it 
is a matter of course that the long-term plan is 
required to be the guideline of activities of per- 
sons engaged in atomic energy development/use. 
The present long-term plan has also been elabo- 
rated by making efforts to outline a plan which is 
as specific as possible while also allowing flexi- 
bility. 

Atomic energy development/use in Japan has 
been promoted as an all-out subject for both the 
government and private sector from the begin- 
ning, and the role to be assumed by the govern- 
ment will still remain important in the future. 
However, as the development/use has progressed, 
the importance of the private sector has increased 
so the present long-term plan has been elaborated 
also considering its role as the guideline for pri- 
vate-sector activities. 


(3) Explicit specification of basic concepts in the pro- 
motion of atomic energy development/use 


Needless to say, the long-term plan is required to define 
the plan of the promotion of individual projects. Con- 
sidering the increase in international interest in Japan’s 
atomic energy development/use, the present long-term 
plan emphasizes the clarification of the basic ideas of 
Japan’s atomic energy development/use as follows. 


e The significance of atomic energy development/use 
for the global community and for Japan. 

¢ Reasons why Japan has adopted a nuclear fuel recy- 
cling policy. ; 

¢ Points to be considered in promoting the peaceful use 
of atomic energy such as the use of plutonium. 


(4) Reflection of people’s opinions 


The present long-term plan has been determined by the 
JAEC based on the results of deliberations by the Long- 
Term Plan Special Sub-committee. At this sub- 
committee, discussions were held by five sub-panels and 
five working groups in different fields, and further 
discussions from a wider viewpoint were held by a 
Long-Term Plan Forum organized by well-informed 
persons from fields other than atomic energy. 


In addition, to collect opinions from a wide range of 
people in various fields and layers of society, opinions on 
the revision of the long-term plan were collected and 
“Opinion Collection Meetings” were held. The opinions 
collected through these meetings became a valuable 
reference in deliberations on the present long-term plan. 
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Also, opportunities for collecting opinions from people 
overseas concerned with atomic energy were also held 
for use as reference for the elaboration of the present 


long-term plan. 


The present long-term plan has been elaborated fully 
considering the sub-panel reports submitted by the sub- 
panels after detailed deliberations. These sub-panel 
reports were aiso compiled referring to valuable opinions 
from people in various fields and layers of society. 


Now that we are standing at the gates of the 21st century, 
it is about 50 years since “the lighting of the world’s first 
atomic fire” by Enrico Fermi et al., at the University of 
Chicago in the United States; about 40 years since the 
“Atoms For Peace” speech by President Eisenhower which 
opened the way to the peaceful use of atomic energy; and 
about 30 years since Japan’s first nuclear power generation 
by the experimental power reactor at JAERI. 


On the other hand, since the birth of atomic energy, half of 
its story has been occupied by military use, and the world 
regime maintained based on this following World War II 
was the Cold War structure between West and East. 


Now, the Cold War has come to an end and the major 
reduction of nuclear weapons is becoming a concrete 
reality. While groping for a new world regime from all 
aspects of international politics and economy, it is no 
longer possible that the positioning and significance of 
atomic energy should remain unchanged. Atomic energy 
is no longer a subject of discussions in the closed world 
of atomic energy in the narrowest meaning of the term, 
but it should be dealt with and tackled from a wider 
viewpoint including politics, the economy, culture, civ- 
ilization and the environment. As we stand in front of 
the gates to the 21st century with both expectations and 
anxiety in our mind, we recognize that the role assigned 
to the peaceful use of atomic energy is not a small one if 
a global community where all humankind can lead happy 
lives is to be beyond the gates. 


People’s anxieties about the opacity of the future cannot be 
erased in present circumstances, and this makes it more 
necessary to clarify the role to be assumed by Japan’s 
atomic energy development/use toward the coming 21st 
century and measures to promote it from a long-term 
viewpoint, an international viewpoint and the standpoint 
of atomic nergy which coexists with the people. 


Chapter 1. Global Community im the 21st Century, Role 
of Atomic Energy 


Problems Confronted, Expectations of the Global 

Sonn in the 21st Century 

Half a century after World War Il, Japan has been 
reconstructed and is now a world-class economic power. 
It consumes 5 to 6 percent of the world’s energy and now 
rivals other developed countries in the scale and tech- 
nical levels of its atomic energy development/use in 
nuclear power generation, etc. Today, nuclear power 


generation has become an important energy source, 
occupying about 17 percent of the world’s total power 
generation, and Japan should consider the significance 
of atomic energy development/use from a viewpoint of 
the future global community as well as its own future. 


This section gives an overview of the problems of 
population, energy, resources and the global environ- 
ment as issues to be noted from a global viewpoint when 
considering the significance of atomic energy develop- 
ment/use, and also deals with the expectations of the 
global community in the 21st century. 


(1) Increase in world population 


One of the biggest problems facing humankind in the 
21st century is the population problem. According to 
UN statistics, the world population in 1990 was about 
5.3 billion. The world population which was about half a 
billion in the middle of the 17th century exceeded | 
billion at the beginning of the 19th century and reached 
about 2.5 billion in 1950. As the population has doubled 
in as short a period of around 40 years since then, the 
recent increase in population is amazing compared to 
past increases. 

According to a future estimate, the world population will 
be about 7.1 billion in 2010, about 8.5 billion in 2025 
and reach 10 billion in the middle of the 21st century. 


The population of developing countries occupied more 
than three-fourths of world population in 1990. This 
percentage is estimated to increase further in the future 
and reach about 83 percent in 2025. Past experience has 
shown that population estimates are very accurate 
among future estimates in general, and as such we should 
recognize that the explosive increase in population cen- 
tering on developing countries will result in a world 
population of 10 billion in the 21st century. 


(2) Increase in energy consumption 

It is no exaggeration to say that modern civilization is 
supported by the consumption of large quantities of 
energy. 


The energy consumption of the world has been 
increasing since the time of the Industrial Revolution. It 
has increased from 100 million tons (petroleum equiva- 
lent) in the middle of the 19th century to about 8 billion 
tons (petroleum equivalent) in 1990. While the world 
population has doubled in the last 40 years as meationed 
above, the energy consumption of the world has quadru- 
pled in the same period, indicating that energy consump- 
tion per capita has doubled. Energy consummation is 
closely related to economic development and people’s 
quality of life, and it increased drastically as a result of 
society’s dependence on mass production and mass 
consumption after World ‘Nar II. The growth in energy 
consumption stagnated during the two oil crises, but the 
consumption has started to grow again and is increasing 
at present. 
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Energy consumption varies greatly in different parts of 
the world. For example, North America which has only 
about 5 percent of world population accounts for more 
than one-fourth of the world’s total energy consumption, 
and developed countries with less than one-sixth of the 
weld population account for more than half the total 
energy consumption. When compared on a per capita 
basis, developed countries consume about nine times 
more energy than developing countries. 


According to an estimate of the International Energy 
Agency (IEA), the total energy consumption of the world 
in 2010 will be about 50 percent more than in 1991. The 
energy consumed by developed countries is estimated to 
increase by about 30 percent, while that consumed vy 
developing countries is estimated to increase by about 
120 percent due to the rapid growth in population and 
improvement of living standards, accounting for about 
40 percent of world energy demand. Since an increase in 
population in developing countries is inevitable and the 
people of developing countries also have the right to 
enjoy a rich, civilized life like the people of developed 
countries, energy consumption will increase largely cen- 
tered around developing countries. In spite of efforts to 
save energy and improve the efficiency of energy use, it 
is certain that the 21st century will be an age in which the 
world as a whole requires more energy than today. 


(3) Saving of resources 


Modern society is said to be an oil-based civilization. 
While not ignoring gasoline and kerosene, people's lives 
are filled with products made using oil as a raw material 
including clothing, and other products. People’s daily 
lives would not exist without oil. 


IEA statistics show that about 39 percent of world energy 
consumption was derived from petroleum in 1991, and 
the approximate shares of coal, natural gas and hydraulic 
power were 29 percent, 22 percent and 2 percent respec- 
tively. Atomic energy is increasing every year but its 
share is still only around 7 percent. In other words, about 
90 percent of energy consumption is dependent on fossil 
fuels such as petroleum. 


As the production of petroleum has been large in recent 
years and the real price is at its level before the oil crisis, 
people may tend to think that petroleum ts inexhaustible 
and the required quantity can be obtained at any time at 
a low price. However, it should be recognized that fossil 
fuels are limited resources which cannot be regenerated 
and that the limitation of resources will become clear 
sooner or later. 


The present extractable years (calculated by dividing the 
verified extractable reserves by annual production) of 
energy resources are said to be some tens of years for 
petroleum, natural gas and uranium (assuming that 
nuclear fuels are not recycled) and about 200 years for 
coal. Simply speaking, this means that, the energy 
resource situation will be critical in the 21st century if 
these resources continue to be consumed at present 
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levels, and that exhaustion of usable energy resources 
will come even earlier if energy consumption continues 
to increase as described above. 


Since petroleum has applications as a raw material for 
items indispensable for human life as well as as an energy 
source, reducing its consumption as an energy resource 
will lead to conserving more of this precious resource for 
the future. 


When considering the limitations of a resource, it is not 
always correct to use the viewpoint to question if it exists 
in abundance in the present age. Petroleum is a precious 
resource produced by the earth through hundreds of 
millions of years, but if the present situation continues, 
human beings will exhaust it in only around 200 years. 
We who live in this blessed age must use it so that its 


blessings can cover as many generations of human beings 
as possible. 


There is a fear that, when the limitation of resources 
becomes clear in the 21st century, the foundation of 
human activities will be menaced. 


(4) Aggravation of global environmental problems 


Recently, problems such as global warming and acid rain 
have attracted much attention inside and outside Japan. 


These discussions were triggered by the “Limits to 
Growth” announced by the Club of Rome in 1972. Since 
then, it has been widely recognized that an expansion of 
human activities at the present pace can reach the 
tolerance limit of the earth and bring serious danger to 
the future of humankind and the planet. Global environ- 
mental problems extend over a wide range including 
global warming due to the rise in the concentration of 
greenhouse gases such as carbon dioxide in the atmo- 
sphere, acid rain, the increase in UV rays due to ozone 
layer depletion, desertification, forest cepletion, marine 
pollution and the reduction of wik! animal species. 
Above all, the solution to global warming is strongly 
desired because carbon dioxide, which is said to be the 
main substance causing the problem, is inevitably gen- 
erated due to human activities and the problem may 
exert serious influence on the basis of human existence. 


Deforestation also promotes an increase in the concen- 
tration of carbon dioxide, but the largest factor of the 
increase in carbon dioxide emission is the increase in 
fossil fuel consumption following the increases in popu- 
lation and energy consumption as described above. 
Carbon dioxide concentration, which was about 280 
ppm before the Industrial Revolution, increased to 
about 353 ppm in 1990, and the pace of increase in 
recent years is 1.8 ppm per year. Presently, the annual 
emission of carbon dioxide has reached 6 billion tons 
(when converted into carbon). Estimates of global 
warming in the future are difficult to predict due to large 
uncertainties, but the calculation attempted by the Inter- 
governmental Panel on Climate Change (IPCC), estab- 
lished jointly by the UN Environment Program and 
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World Meteorological Organization, is interesting. 
According to this, the average temperature will rise by 
about 3°C by the end of the 21st centu:y if no special 
measures are taken regarding the emission of carbon 
dioxide, etc. Considering the fact that the average tem- 
perature in the glacial age was only about 5°C lower than 
the present, it is very dangerous if the temperature 
should rise by 3°C in only 100 years. The existence of 
human life itself could be threatened. 


The 21st century is the age in which the changes in the 
global environment could threaten the foundations of 
the existence of human beings. 


(5) Problems facing the international community after 
the Cold War 


The problems reviewed above were selected from the 
viewpoint of dealing with the atomic energy develop- 
ment/use taking the global community of the 21st cen- 
tury into consideration. Today, however, to develop 
atomic energy development/use properly, it is particu- 
larly important to take a broader view by sufficiently 
considering the international situation, including poli- 
tics and the economy in general, as well as taking a 
narrower view of understanding the situation associated 
with atomic energy. 


As it is not easy to present a long-term estimation of the 
international situation as statistically as is possible with 
population, energy, etc., the following description simply 
deals with the recognition of the present state of problems 
facing the international community after the Cold War. 


With the dissolution of the USSR in 1991, the Cold War 
structure which formed the framework of the interna- 
tional community after World War II centering around 
the confrontation between the United States and the 
USSR was destroyed and the international community 
entered a period of significant change. In the interna- 
tional environment of cooperation between the United 
States and Russia, local disputes in various regions of 
world moved toward solution and the expectations for 
the future of the world grew temporarily among devel- 
oped democratic countries. But this did not lasi long. 
Today, in addition to the unstable situation in Russia, 
the spread of weapons and intensification of disputes in 
former Yugoslavia, pessimistic matters such as the stag- 
nation of the economies of developed countries: and 
other still serious problems of developing countries are 
getting more noticeable. Anxiety and uncertainty about 
the future is increasing. 


The collapse of the US-USSR bi-polar structure has 
increased the danger of the manifestation of new dis- 
putes taking root in confrontations between ethnic 
groups, tribes and religions, which did not come to light 
with the Cold War structure. The problems of devel- 
oping countries can now be dealt with from a non- 
ideological standpoint and it has also become necessary 
to tackle these as an indispensable issue for maintaining 
the peace and prosperity of the entire world. However, 


some developed countries are getting tired of providing 
assistance due to their own financial difficulties and 
their interests are often inclined to former USSR and 
central and eastern European countries. As the interde- 
pendence and globalization of world politics and 
economy advance further and collaboration and cooper- 
ation between many countries become more important, 
regional cooperation is becc ming increasingly active as 
seen in Europe, North America and the Asia-Pacific area 
which is also attracting attention as a region with con- 
tinuing rapid economic growth. Regional cooperation 
consists of the promotion of cooperation suiiing each 
region based on its geographical and historical back- 
ground and such activities are expected to contribute to 
the entire world. To make this possible, it is extremely 
important to promote regional cooperation by main- 
taining integrity and the worldwide system. 


The end of the Cold War has led to a reduction of the 
role of ideologies in international politics and enhanced 
the importance of capabilities in terms of economics and 
S&T. Efforts for democratization and the implementa- 
tion of market economies are being made in various 
parts of the world but the resw’ 's are not always uniform. 
The international community is repeating trials and 
errors as seen above but, through past efforts, the orien- 
tation of the global community in the 21st century is now 


taking shape though it is still vague. 


In such a period of transition, it is of the utmost impor- 
tance that countries sharing the same fundamental values 
such as freedom, democracy, human rights and market 
economy cooperate to build peace and prosperity based on 
these common values. And it is also important to maintain 
and enhance the vitality of the world economy, particu- 
larly to maintain sustained growth of the economies of 
developed democratic countries which have the major 
responsibility for peace and prosperity in the world. 


No country in the world, including th: United States, 
can solve these problems of the international community 
by itself. With this international environment, the 
responsibilities and roles of Japan, North America and 
Western Europe are becoming more important than 
ever. Without the close cooperation of these countries 
based on the fundamental values which are also the 
guiding ideas of today’s international community, it 
would be difficult to treat effectively the problems facing 
the world in the period of transition. 


(6) Expectations of the global community in the 2!st 
century 


It is the hope of humankind that a new, stable interna- 
tional community without disputes will be realized in the 
21st century. People are still suffering from poverty in 
many developing countries today. It will be indispens- 
able for the peace and prosperity of the world that these 
developing countries tackle the development of their 
economies and societies by overcoming their various 
difficulties. 
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while ensuring that they do not exceed the limits of 
earth. It is only when human beings are friendly to 
earth and coexist with nature that they can survive for 


should have a will to create a so-called “recycling civili- 
zation” based on a new sense of values which starts from 
recognizing the earth as an object of care rather than an 
object of exploitation. 


effectiveness according to their individual properties and 
conduct R&D in pursuit of energy resources that are as 
friendly as possible to the earth. It is also important to keep 
in mind the reduci.on of environmental load as a norm in 
socio-economic activities and daily lives and ways of 
thinking that reduce waste. The 21st century is expected to 
advance towards the formation of an environment- 
friendly economy and compassionate society. 

Science and technology have developed together with the 
history of human beings. Under the present situation in 
which the problems in resources, energy and the envi- 
ronment are confronting human beings, the role 
expected from S&T in solving these problems is greater 
than ever and it is strongly desirable to develop S&T to 
fulfill these expectations. 


In regard to the development/use of atomic energy, too, 
it is important that in the development we do not lose 
the viewpoint of responding to people’s expectations for 
the 21st century. 


2. Roles of Peaceful Uses of Atomic Energy 

The description in the previous section dealt with the 
problems facing the international community of the 21st 
century as expected from the present situation and with 
the orientation in which these problems should be han- 
died. Based on this, this section considers the roles that 
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the peaceful uses of atomic energy can play globally in 
creating a 21st century with a more desirable shape. Of 
course, atomic energy is just one of the large variety of 
factors when thinking about the entire global community 
but, to consider atomic energy in the future, it ts not 
enough to consider only the events and situation in the 
field of atomic energy, but it is also necessary to under- 
stand atomic energy from a broader viewpoint in its 
relationship with the development of society, while also 
keeping in mind the situation described in the prev_ous 
section. Actually, the development of energy problems is 
an extremely important factor in looking at the 21st 
century. Particularly, atomic energy has the potential of 
greatly contributing a solution to the problems described 
in the previous section and its development is regarded 
to exert an important influence on the global community 
of the 21st century. 


(1) Realization of a rich, attractive life 


All humankind desire a rich, attractive life and everyone 
has the right to pursue its realization. Such a life is not 
always realized by consuming a large amount of energy 
but, since energy is the foundation supporting the 
economy, society and our daily lives, a certain amount of 
energy should be supplied stably and the amount is 
estimated to increase further at the giobal scale as 
described above. 


in the future when the limitations of resources and the 
environment are taken into consideration. 

Much is expected from the developments of new energy 
sources such as solar and wind energy. Since they are 
expected to coexist with atomic energy, etc., as distrib- 


source is expected to increase further in the future. 


The use of radiation is one of the important pillars of 
atomic energy use comparable to its use as a source of 
energy. It has various possibilities that are closely related 
to people’s lives. In addition to the fields of medical 
treatment, agriculture, manufacturing industry, life sci- 
ences and fundamental research, R&D into and practical 
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tation of use of radiation are also advanced 
steadily in the field of environment conservation. 
From the viewpoint as an indispensable source of energy 
guaranteeing the maintenance and formation of the basis 
of human life and the use of radiation, atomic energy is 
already closely related to human life. And its roles are 
estimated to increase further for the realization of a rich, 
attractive life for humankind. 


(2) Sustained development of human society in harmony 
with the global environment 


It has already been said that about 90 percent of the 
present energy supply is from fossil fuels and that 
population and energy consumption will continue to 
increase in the future. If fossil-fuel energy resources are 
consumed thoughtlessly with this increased demand, it is 
possible that limitation of resources will manifest itself 
in the next century. The introduction of atomic energy is 
an effective method to alleviate this limitation of 
resources. Particularly, nuclear fuel recycling allows the 
use of limited uranium resources much more effectively 
and is expected to play an important role for society in 
the long term. Since each energy resource has its own 
characteristics, each should be used by making the best 
use of these characteristics. It is important to use atomic 
energy for applications where it can substitute for pre- 
cious fossil-fuel energy resources which will then be 
available for more suitable applications. 


rossil-fuel energy resources such as petroleum are easily 
available and technically easier to use, but they pose 
problems from: the viewpoint of their influences on the 
global environment because about 80 percent of carbon 
dioxide emissions due to human activities are the result 
of fossil-fuel energy consumption and the emission of 
sulfur oxides and nitrogen oxides causing acid rain, 
largely due to the consumption of fossil fuels. 


On the other hand, atomic energy does not emit carbon 
dioxide or nitrogen oxides in the power generation 
process, emitting extremely small amounts of carbon 
dioxide compared to other power generation methods 
even when emissions during plant construction and fuel 
production are included. (There is a calculation taking 
Japan as the example that, assuming that the carbon 
dioxide emission of thermal power generation with coal 
is 100, the emission of nuclear power generation is 2 
while that of petroleum power generation is 76 and 
natural gas power generation is 66.) With this advantage, 
the introduction of atomic energy is effective for the 
prevention of global warming, etc. 


Uranium and plutonium have about 2 million times the 
energy per unit weight compared to petroleum. This not 
only means that the energy generated by atomic energy, 
that is, the reactions of nuclei, has potential as an energy 
source that is essentially superior to fossil-fuel energy 
sources which generate energy through chemical reac- 
tions, but also indicates that the quantity of wastes 
produced when extracting atomic energy is almost 


incomparably smaller than the waste quantities pro- 
duced when the same amount of energy ts extracted from 
other energy sources. With the example of Japan, the 
radioactive waste produced by nuclear facilities is about 
85 grams per capita (including about 3 grams of high- 
level radioactive waste). Although there is a certain fear 
about the disposal of high-level radicactive waste, the 
technical prospects for securing fuli safety is now taking 
shape. 


As seen from the above, atomic energy ts expected to be 
an important means in allowing society to continue 
sustained development in the future while maintaining 
harmony with the global environment. 


(3) Contribution to the preparation of conditions for the 
global community in the 21st century 


One of the conditions for stabilizing the international 
community in the 21st century is that energy resources, 
which are foundations supporting the economy and 

society, spread more evenly to all countries. History 
yee that there have been several international disputes 
ind sources of friction and tension resulting from 
securing resources. To purchase resources based on the 
background of economic power is a just action in a free 
market economy, but it is a major obstacle to the 
stability of the international community if easy-to-use 
fossil-fuel energy resources, such as petroleum, are 
monopolized by economically powerful countries and do 
not reach developing «ountries. To avoid this, it is 
important to diversify energy source options as widely as 
possible on a global scale, and atomic energy is an 
important, realistic option. In addition, as atomic energy 
has the character of quasi-domestic energy, it is signifi- 
cant for countries introducing it more in terms of energy 
security than the diversification of options. A certain 
technical Icvel is indispensable for introducing nuclear 
power generation so it would be difficult for many 
developing countries to introduce it immediately. How- 
ever, if the active introduction of atomic energy by 
developed countries can alleviate the supply and 
demand for fossil fuel energy resources, developing 
countries will be able to obtain the required amouni of 
fossil fuel energy resources at low cost. Atomic energy is 
mainly an energy source of developed countries for the 
present, but it has the potential to become an important 
energy source on a worldwide scale in the long term, 
contributing to stabilization in regard to the energy 
resources of the international community. 


Global environmental problems present the potential of 
being a grave menace to humankind in the future and 
confrontations between developed and developing coun- 
tries could occur depending on the measures taken with 
regard to these problems. Under this condition, if devel- 
oped countries introduce nuclear power generation to 
reduce the emission of carbon dioxide, etc., it is also a 
desirable measure considering their relationship with 
developing countries; atomic energy can contribute to 
the stabilization of the international community also 
from the viewpoint of the global environment. 
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As seen from the above, atomic energy has the charac- 
teristics that it is not an energy where developed and 
developing countries compete and that its introduction 
can benefit many other countries than the country intro- 
ducing it. It is an energy source that can contribute to the 
stabilization of the international community at the same 
time as contributing to energy sources and global envi- 
ronment problems. 


Nuclear technology can be regarded as the integration of a 
wide range of advanced technologies and know-how, fea- 
turing the characteristics of a massive systems technology 
which is based on a wide area of scientific fields and 
integrates various high and leading edge technologies. 
Therefore, the promotion of R&D aiming at improving 
nuclear technology will lead to contributing to the 
improvement of a wide range of S&T composing nuclear 
technology, the creation of 1.ew knowledge and innovative 
technology in a wide range of S&T fields outside the 
nuclear field and the formation of intellectual assets which 
can be the foundation of society in the 21st century. 


If the international community after the Cold War is 
changing the shift from stressing military applications to 
civilian applications, atomic energy is also expected to 
assume a more important role in the civilian (peaceful) 
uses. Presently, the handling of nuclear materials produced 
as a result of dismantling nuclear weapons as “‘relics of the 
Cold War” is an international priority. As the fundamental 
idea is not to use these nuclear materials for military 
purposes again, one of the proposed solutions is to use 
them as fuel for nuclear power generation. If this comes 
true, it would be a significant phenomenon symbolizing 
the trend of the age that the technology for peaceful uses of 
atomic energy contributes to resolving military uses of 
atomic energy. When we look back at the history of atomic 
energy, we find its misfortunate aspects in the Cold War 
structure in which it worked as nuclear weapons as a 
deterrent maintaining order in the international commu- 
nity. However, in the 21st century, it is strongly desired 
that atomic energy will be freed from the yoke of military 
use and contribute to the welfare of human beings by 
supporting the stability and development of the interna- 
tional community through peaceful use, which is the role 
we should essentially expect of it. 


Chapter 2. How Japan Should Develop/Use Atomic 
Energy 


1. Targets of Atomic Energy Development/Use in Japan 


In Chapter 1, we reviewed the global community in the 
21st century and surveyed the role of atomic energy in it. 
Based on this, this section describes the targets Japan 
should adopt in promoting atomic energy development/ 
use. 


(1) Stable energy supply and improvement of quality of 
life 


The main reasons why Japan has been promoting atomic 
energy development/use are to secure stable energy 
resources and contribute to the improvement of national 
living standards. 
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Some people say that Japan has already realized a 
sufficiently rich standard of living. It is a matter of 
course that wasting energy should be strictly avoided, 
but many people hope to lead rich, comfortable lives in 
the future while stressing energy conservation, and a 
calculation assuming considerable energy-saving efforts 
in future still shows that energy demand in Japan in 
FY 2010 will increase by about 20 percent compared to 
FY1991. The electrification rate (percentage of energy 
supply used for power generation with respect to the 
total primary energy supply) which was about 26 percent 
in FY 1970 increased to about 40 percent in FY 1991, and 
the consumption of electric power is expected to increase 
further because it is the most convenient and safe energy 
and also because Japan is entering the advanced infor- 
mation age. The importance of maintaining a stable 
supply of quality power is increasing more than ever. 


Nevertheless, Japan’s energy supply structure is extremely 
weak, with more than 80 percent import dependence for 
energy (83.6 percent), about 60 percent oil dependence for 
energy (58.0 percent) and almost complete import depen- 
dence for oil (99.6 percent) (also, 94.4 percent and 96.0 
percent respectively of coal and natural gas are imported). 
This energy supply structure can be regarded as extremely 
unstable compared to other developed countries including 
the United States (16.4 percent of energy dependent on 
imports), Germany (52.7 percent imported), France (51.7 
percent imported) and the United Kingdom (1.3 percent 
imported). As Japan is an island country in Asia, there is 
no system of exchanging electricity beyond frontiers as 
seen in Europe. 


When its characteristics as a technology-intensive energy 
are taken into consideration, atomic energy can be 
regarded as a quasi-domestic energy. Japan will promote 
it by positioning it as the basic energy contributing to 
overcoming the weakness of Japan’s energy supply struc- 
ture. Since uranium resources are also limited and Japan 
has few domestic sources of uranium, it is an important 
concept to use uranium resources at maximum effective- 
ness so, in Japan, the promotion of nuclear fuel recycling 
with which used fuels are reprocessed so that the recov- 
ered plutonium, uranium, etc., can be used again, will 
also be the basic policy in the future. 


It is natural that energy policy is different in different 
countries where the circumstances including resources 
and technical abilities are different. For Japan which is 
not blessed with energy resources, it is required to secure 
energy with methods that make best use of its technical 
capabilities. Needless to say, atomic energy plays an 
indispensable role in our daily life from the viewpoint of 
electricity supply, and the use of radiation is also wide- 
spread in various fields including medical care, agricul- 
ture, the manufacturing industry, life sciences, funda- 
mental research and environmental conservation. As 
Japan is fast becoming an aged society, its role for 
enriching everyday life through high-quality health 
maintenance, such as improvement of environmental 
conditions using radiation and R&D of cancer treatment 
techniques, is expected to increase further. 
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As described above, the primary target of atomic energy 
development/use in Japan is to secure a stable energy 
supply and improve the quality of life. 


(2) Improvement of welfare of human society 


In promoting atomic energy development/use, Japan 
should not aim only at its own short-term prosperity, but 
should always keep the standpoint of contributing to 
society. 


As described earlier, the introduction of nuclear power 
generation by develop:d countries will benefit the entire 
world including developing countries from the view- 
points of the price and stability of fossil energy supplies 
and of global environment conservation through the 
reduction of carbon dioxide emissions. And the active 
promotion of atomic energy development/use by Japan 
is itself an international contribution. But Japan should 
not be passively satisfied with this. For Japan which 
consumes a large amount of energy resources and has a 
great deal of economic power and advanced S&T, it is an 
international duty to use this economic power not simply 
to purchase resources but also to make efforts for atomic 
energy development/use. Considering that this can ben- 
efit posterity as well as the present generation, it is also a 
duty for coming generations. 


Japan has incorporated the promotion of atomic energy 
development/use in the “Action Program for Prevention 
of Global Warming,” and continues to deal with atomic 
energy development/use stressing global environment 
conservation. Also, atomic energy development/use by 
Japan should be promoted from the standpoint of 
attempting diversification of energy supplies for human 
kind and, from this standpoint, it is first necessary that 
countries which presently use nuclear power generation 
should improve the reliability of their nuclear power 
generation systems and transfer these technologies to 
other countries. On the other hand, considering the 
technical and economic capabilities and assurance of 
nuclear non-proliferation, the countries capable of 
nuclear fuel recycling are limited in the short and middle 
term. Japan should also be prudent in diffusing this 
knowledge to the world but, as a country which needs it 
and is capable of it, Japan will tackle nuclear fuel 
recycling under the recognition that it will increase the 
options for energy supply sources for humankind in the 
future. As a country with developed S&T, Japan will 
promote the R&D of new energies, such as solar energy 
and nuclear fusion, as well as promoting nuclear fuel 
recycling aiming at the realization of a society with the 
coexistence of different energy sources, where various 
energy technologies are used in a complementary rela- 
tionship. 


For Japan as a country possessing advanced S&T and 
blessed with good economic capabilities, it will be more 
important in the future to make achievements con- 
cerning atomic energy that can be regarded as interna- 
tional public goods through promotion of fundamental 
research into and positive international cooperation on 
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atomic energy and return them to the international 
community. Japan will pursue ‘he common benefit of 
humankind, such as the improvement of S&T standards, 
through atomic energy development/use. 


As described above, Japan will undertake atomic energy 
development/use while always maintaining its stand- 
point of contributing to humanity. 


2. Major Premises for Atomic Energy Development/Use 


The Atomic Energy Law prescribes that “the research, 
development and use of atomic energy shall be limited to 
peaceful purposes and conducted assuring the mainte- 
nance of safety.” It may not need to be mentioned 
particularly here, but Japan limits atomic energy devel- 
opment/use strictly to peaceful uses through the under- 
standing of the Japanese people and international com- 
munity, and promotes them by setting the assurance of 
safety as one of the major premises. 


(1) Sticking to peaceful use 
Japan will never possess nuclear weapons. 


For Japan which experienced the atomic bombing of 
Hiroshima and Nagasaki, the misery of nuclear damage 
has penetrated deeply in the consciousness of people, 
and it is unimaginable that Japan will ever develop 
nuclear weapons. 


Also, the possession of nuclear weapons would simply 
lead to making the international environment sur- 
rounding Japan unstable and would not bring any ben- 
efits to the national aims of maintaining the peace and 
prosperity of the country. 


Since the enactment of the Atomic Energy Law, Japan 
has consistently promoted atomic energy development/ 
use by strictly limiting its purpose to peaceful uses based 
on the principles of democracy, independence and 
freedom of information. With the national will to 
abolish nuclear weapons and to promote peaceful use of 
atomic energy, Japan signed the Treaty on the Non- 
Proliferation of Nuclear Weapons (NPT). 


In the future, too, Japan will promote atomic energy 
development/use strictly for peaceful purposes in confor- 
mity to the Atomic Energy Law, observe the NPT strictly 
and contribute to the maintenance and enhancement of 
the international nuclear non-proliferation system. In 
international cooperation related to atomic energy 
development/use, too, Japan will deal with actual coop- 
eration projects with this spirit. 


Recently, some overseas comments have been heard 
expressing fear that Japan could develop nuclear 
weapons. The expression of such a fear toward Japan 
ignores the feelings of the Japanese people who, as the 
people of the only country which has suffered from 
atomic bombing, strongly wish to abolish all nuclear 
weapons from the earth, and it is an unbelievable insult 
to the Japanese people. Japan has selected a way to be a 
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country which can be relied upon by the interiational 
community, which benefits from prosperity based on 
international cooperation in the free trade system. The 
development of nuclear weapons would only bring Japan 
international tension and repulsion centered around 
Asia, the loss of total security, international isolation and 
a failure of the domestic economy and society resulting 
from this. Nevertheless, Japan should fully recognize the 
existence of such a point of view in other countries and 
will promote the peaceful uses of atomic energy while 
continuing efforts to resolve these misunderstandings. 


Also, JAEC assumes its responsibility in maintaining the 
peaceful uses of atomic energy to respond to the will of 
the Japanese people. 


(2) Maintenance of safety 


Atomic energy development/use in Japan began origi- 
nally from the standpoint that the country could never 
develop unless safety was assured and has continued 
putting first priority on the maintenance of security. 
This major premise has never changed and will never 
change. 


In general, all technologies involve hazards and human 
beings have overcome these through their wisdom. 
Atomic energy also has a potential danger but it can be 
controlled fully by means of knowledge and technology 
cultivated in the past together with the safety-first con- 
cept. Actually, the safety of nuclear facilities in Japan is 
fully assured and there have been no accidents accom- 
panied by the release of radioactive materials which 
could affect the public in the areas adjoining the sites. 
This achievement has already been highly praised inter- 
nationally but, not being satisfied with this, Japan will 
apply strict safety control, management and disaster- 
prevention measures to make the maintenance of safety 
doubly sure. In addition, by making the safety measures, 
including those considering the aging of nuclear power 
plants, and countermeasures against severe accidents 
and the safety research more effective, Japan will build 
an advanced “‘nuclear safety culture” supported by 
people with high safety-first consciousness and by a firm 
technical foundations and organization system. 


For the maintenance of safety, the standpoints of main- 
taining a rational, sufficient safety level, securing human 
resources in atomic energy and making atomic energy 
human-friendly will be stressed in the future. On the 
other hand, the actual state of affairs—that the improve- 
ment of the safety level does not necessarily lead to 
relieving people’s anxiety—should not be forgotten. But 
we are determined to persevere in our efforts to cultivate 
this feeling of relief by presenting our accumulated 
achievements of safe operations honestly. 


Presently, the urgency of nuclear safety maintenance in 
areas centered around the former Soviet Union and 
Central/Eastern Europe is recognized internationally. 
Based on the understanding that the situation of safety 
maintenance in other countries could influence atomic 
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energy development/use in Japan, Japan will make pos- 
itive contributions to international nuclear safety main- 
tenance. 


3. Basic Policy for Atomic Energy Development/Use 


This section identifies the basic policy for atomic energy 
development/use that Japan is required to adopt with the 
targets and major premises described above. 


(1) Development of nuclear policy as a nation committed 
to the peaceful use of atomic energy 


Japan has succeeded in achieving the results we see 
today after having promoted atomic energy develop- 
ment/use by limiting them strictly to peaceful purposes. 
In the future, too, it is important to stick to this attitude 
and develop a nuclear policy that is suitable for a country 
which has been devoted exclusively to peaceful uses of 
atomic energy. For this purpose, Japan will make efforts 
to maintain international confidence in nuclear non- 
proliferation, develop technologies oriented for peaceful 
uses of atomic energy, take international measures befit- 
ting an advanced country committed to peaceful uses of 
atomic energy and provide information freely to the 
public. 


To maintain international confidence concerning 
nuc'ear non-proliferation, Japan will maintain and 
enhai.ce the NPT and the IAEA safeguards system as the 
basic international framework making the peaceful use 
of atomic energy and nuclear non-proliferation compat- 
ible, and will also make corresponding efforts. On the 
other hand, as well as again articulating a strong will to 
the peaceful use of atomic energy, it is also important for 
Japan to show that it does not possess technologies 
related to nuclear weapons or the possibilities of nuclear 
weapon development in terms of both systems and 
actual conditions. 


The technical developments oriented for peaceful uses of 
atomic energy include the developments of technologies 
related to the safeguards and the physical protection of 
nuclear materials as well as R&D of actinides (long-life 
elements usable as iuclear fuel, includirg neptunium, 
etc., as well as uranium and plutonium) recycling tech- 
nologies. Atomic energy for peaceful uses should be 
excellent and well balanced in terms of safety, reliability 
and economy. It is important to advance R&D based on 
a long-term viewpoint and pursue atomic energy of the 
market economy type with a good overall balance. 


For international measures befitting an advanced 
country committed to peaceful uses of atomic energy, 
Japan will advance international cooperation positively 
based on the concept of universalizing atomic energy use 
limited to peaceful purposes and to contribute to the 
improvement of safety of atomic energy developments/ 
uses in other countries. For this purpose, Japan will 
cooperate with countries sharing common goals and 
address positively the achievements of R&D Japan has 
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cultivated to the world through measures such as inter- 
national opening of leading research facilities. 


The Atomic Energy Law sets the limitations of atomic 
energy development/use to peaceful uses as the principal 
consideration and prescribes that their achievement 
should be made open to the public. Japan has made 
efforts to open the information to the public but will 
make further efforts to make it public based on the idea 
that the peaceful use of atomic energy cannot be sepa- 
rated from the freedom of information. Also, as atomic 
energy for peaceful uses is closely related to people’s 
lives, it is also important for Japan to promote its 
nuclear policy as the choice of the people. For this 
purpose, Japan will stress the measures for obtaining the 
understanding and collaboration of the Japanese people 
by promoting the publication and provision of informa- 
tion so that correct data and knowledge can be commu- 
nicated accurately to people. 


(2) Establishment of a consistent system of light water 
reactor power generation 


Today, nuclear power generation using light water reac- 
tors (LWRs) accounts for about 30 percent of total power 
generation in Japan and safe LWR operation has been 
achieved. The LWR has been established as a reactor 
type with high reliability. On the other hand, because the 
supply and demand of natural uranium has relaxed 
recently and this trend is expected to continue for the 
present, there are many technical problems to be solved 
before the practical implementation of the fast breeder 
reactor (FBR) and there will be a period in which LWRs 
are used concurrently with FBRs. Even after the prac- 
tical implementation of FBRs, it is expected that the 
LWR will continue to be the mainstream of nuclear 
—_ generation for a considerably long period in the 
uture. 


Considering the prolongation of the period in which 
LWRs are the mainstream, it is necessary to make efforts 
to improve their economy at the same time as main- 
taining safety and reliability. Particularly, it will be 
important to enhance measures considering the aging of 
nuclear power plants, measures for the management and 
disposal of radioactive waste and measures to be taken 
for decommissioning. 


To continue LWR power generation stably, it is impor- 
tant to maintain a stable supply of uranium and to 
promote uranium enrichment and uranium fuel fabrica- 
tion in an appropriate and rational form with appro- 
priate scale and timing. 


Facilitating the smooth location of nuclear facilities is 
also an important topic. It is necessary to make positive 
efforts centered around companies involved in pro- 
moting the location of nuclear facilities so that the 
regions selected for their location and the nuclear facil- 
ities can coexist, and the ministries and agencies con- 
cerned will join in supporting these efforts. 
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The most important topic left from the viewpoint of a 
consistent nuclear power generation system is to estab- 
lish measures for the proper implementation of the 
management and disposal of radioactive waste and mea- 
sures for the decommissioning of nuclear facilities (here- 
inafter referred to as “back-end measures”). This is the 
duty of our generation who are enjoying the benefits of 
atomic energy. We will implement back-end measures 
rationally based on the properties of each of a large 
variety of radioactive waste materials and, with the 
maintenance of safety as the major premise, promoted 
by articulating our responsible relationship with the 
understanding and cooperation of the Japanese people. 
As the disposal of high-level radioactive waste is a 
particularly important topic, it is necessary to conduct 
the disposal smoothly by clearly identifying the disposal 
procedure, schedule and the responsibilities and roles of 
the organizations concerned. 


(3) Steady development of nuclear fuel recycling with 
future perspectives 


For Japan which is not blessed with energy resources, it 
is indispensable to maintain energy security with a future 
perspective so that economic and social activities can be 
maintained and developed in the future. Similar to 
fossil-fuel energy resources, uranium resources are also 
finite. If the present situation centered around the use of 
LWRs continues, it cannot be denied that the supply and 
demand for uranium will be very tight in the middle of 
the 21st century. Therefore, Japan will prepare to ensure 
future energy security by conducting consistent R&D 
aimed at the practical implementation of nuclear fuel 
recycling which reprocesses used fuel and recovers plu- 
tonium, uranium, etc., for re-use as fuel. As nuclear fuel 
recycling is also significant in that it can conserve 
resources and the environment and that it can optimize 
the management and disposal of radioactive waste, 
Japan will tackle it consistently with future perspectives. 


Specifically, we have positioned the FBR, which can 
produce more nuclear fuel than that consumed during 
power generation and can increase the efficiency of the 
use of uranium resources drastically, as the mainstream 
of nuclear power generation in the future after a consid- 
erably long period of concurrent use with LWRs. Based 
on this perspective, the government and private sectors 
in Japan will cooperate in continuous, consistent R&D 
for establishing the nuclear fuel recycling technology 
system using FBR so that, after advancing R&D from a 
prototype reactor then to a demonstration reactor, it can 
be put to practical use around 2030. In addition, from 
the standpoints of establishing a comprehensive tech- 
nology system related to the use of plutonium required in 
the future age of FBRs and of improving the overall 
long-term economy of nuclear fuel recycling, we also find 
it important to implement nuclear fuel recycling on a 
large-enough scale. Therefore, Japan will construct a 
commercial-scale reprocessing plant, accumulate experi- 
ence in its operation and implement nuclear fuel recy- 
cling using existing LWRs and new advanced thermal 
reactors (ATRs). 
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As for the economy of the nuclear fuel cycle, the cost of 
using mixed oxide (MOX) fuels in LWRs is presently 
estimated to be a little higher than the direct disposal of 
spent fuel but, if the total power generation cost is 
considered, there is no essential difference between 
them. We will make efforts to improve the economy by 
elaborating common fuel specifications, etc., from a 
long-term viewpoint. As for the economy of nuclear fuel 
cycle using FBRs, the prospects that an economy similar 
to LWRs can be achieved by incorporating innovative 
technologies has already been obtained. 


In promoting nuclear fuel recycling, we will apply severe 
nuclear material management to prevent international 
doubts associated with nuclear proliferation and keep 
the project transparent under a rational, consistent plan 
while sticking to the principle that Japan will not possess 
more plutonium than that required for the project, that 
is referred to as excessive plutonium. 


(4) Diversified development of nuclear S&T, enhance- 
ment of fundamental research 


The best known nuclear technology is nuclear power 
generation utilizing fission energy, but the range of other 
applications is extremely wide, including nuclear fusion 
energy, heat supply from high-temperature gas-cooled 
reactors, ship motive power and the use of radiation, and 
attempts will be made to further diversify applications. 


Nuclear fusion energy has excellent features such as the 
abundant existence of necessary fuel resources on earth 
and the high safety from its basic principles, and is 
expected to be one of humankind’s long-term energy 
sources. Japan will conduct R&D of nuclear fusion 
positively by effectively utilizing its own R&D potential 
and while promoting international cooperation with its 
leadership. 


As the use of radiation can make a great contribution to 
the improvement of people’s lives and welfare through 
developments in many fields including medical treat- 
ment, agriculture and the manufacturing industry, we 
will promote it as an important pillar of atomic energy 
development/use together with the use of energy itself. 
Above all things, we will promote the spread of technol- 
ogies using radiation in people’s lives, such as medical 
treatment and environmental conservation, as well as 
leading R&D utilizing new beams produced by acceler- 
ators which have recently been making great progress in 
performance, and research-purpose reactors. 


The developments of S&T are always born from an 
enterprising spirit; a tireless attitude oriented for 
improvement is required for R&D to produce better 
S&T for the future, and atomic energy is a field worth 
challenging both as a science and industrial technology. 
Particularly, to improve people’s welfare by best meeting 
the diversifying, advancing needs for atomic energy and 
to contribute to the accumulation of intellectual stock 
which can be regarded as international public goods, 
Japan does not only have to advance existing nuclear 
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technology but also has to create new technologies. For 
this purpose, we will positively conduct fundamental 
research returning to basic principles and phenomena. 
Also, attempts to enhance a wide range of technical 
foundations will be made by stressing research into 
frontier areas which have the potential to bring break- 
throughs in existing nuclear technology and into tech- 
nical areas which have the potential of forming the 
foundation of new technical developments in the future. 


Chapter 3. Future Plans for Atomic Energy 
Development/Use in Japan 


This chapter describes in greater detail future plans for 
atomic energy development/use in Japan to be con- 
ducted based on the ideas described in the previous 
chapter. 


1. Establishment of International Confidence in Nuclear 
Non-Proliferation 


(1) Sticking to peaceful use and establishment of inter- 
national confidence 


In the future, too, Japan will promote atomic energy 
development/use strictly for peaceful purposes, con- 
forming with the Atomic Energy Law. 


Japan is the world’s only victim of nuclear bombs, and it 
is a long-cherished wish of the Japanese people to 
ultimately abolish all nuclear weapons from the earth. 
The JAEC assumes its responsibility in maintaining the 
peaceful uses of atomic energy to respond to the will of 


the Japanese people. 


The transparency of peaceful uses of atomic energy is 
assured by accomplishing strictly the obligations of the 
nuclear non-proliferation system. On the other hand, it is 
also important how far Japan can acquire international 
confidence in the rapidly changing international situation. 
Therefore, in promoting atomic energy development/use 
including nuclear fuel recycling, Japan should make efforts 
to obtain international confidence based on the trends of 
security and international politics and economy seen from 
a wider viewpoint and through establishing policies asso- 
ciated with nuclear non-proliferation and international 
cooperation in atomic energy. 


(2) Maintenance and enhancement of NPT system 


The targets of the NPT are the prevention of proliferation 
of nuclear weapons, promoting the peaceful use of atomic 
energy and the promotion of disarmament. This treaty is 
the basic international framework for compatibility 
between the peaceful use of atomic energy and nuclear 
non-proliferation. Considering the indispensability of the 
maintenance and enhancement of the nuclear non- 
proliferation system for the smooth promotion of the 
peaceful use of atomic energy, we believe that it is appro- 
priate to support the indefinite extension of this treaty. 


Japan’s wish is for the ultimate abolition of nuclear 
weapons and believes that the indefinite extension of 
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this treaty should not mean making the possession of 
nuclear weapons by the current nuclear powers perma- 
nent. It is important to appeal to all of the nuclear 
powers for nuclear disarmament as well as to make 
efforts to enhance the universality of the treaty by 
promoting its signing by countries which have not yet 
signed. 


For Japan which has already accepted IAEA safeguards 
based on the NPT in all its nuclear activities, it is also 
required to demonstrate the maximum enjoyment of the 
benefits of peaceful uses of atomic energy within the 
NPT system as one of the NPT-signatory non-nuclear 
powers. 


(3) New efforts for nuclear non-proliferation 


While nuclear disarmament has progressed in the United 
States and USSR since the end of the Cold War, the fear 
of new nuclear proliferation is increasing due to prob- 
lems such as the unstable administration of nuclear 
weapons in former-USSR countries and nuclear prolif- 
eration in unstable regions. 


With the fear of nuclear proliferation in former USSR 
countries, it is important to advance nuclear disarma- 
ment safely and securely. Particularly, it is a funda- 
mental point that nuclear materials such as plutonium 
produced as a result of dismantling nuclear weapons 
must not be used in nuclear weapons again, and must be 
placed under strict international accountability and con- 
trol. These nuclear materials should be dealt with prop- 
erly by the countries producing them as their own 
responsibility, but it is also important for other countries 
to cooperatively study long-term solutions for this 
problem. Japan also recognizes its major significance 
from the viewpoint of promotion of nuclear disarma- 
ment and prevention of nuclear proliferation and will 
contribute to the storage of nuclear material by the 
producing countries with the basic policy of promoting 
atomic energy use only for peaceful purposes. 


Countries in unstable regions where there is fear of 
nuclear proliferation should sign the NPT and strictly 
comply with the duties prescribed in the safeguards 
based on it. Japan will make efforts so that the IAEA 
safeguards can be applied appropriately in unstable 
regions and that these regions can be stabilized based on 
the idea that it is most important that countries in 
unstable regions make voluntary efforts to develop 
mutual confidence between them. 


In addition, Japan will also deal positively with the 
enhancement and rationalization of IAEA safeguards, 
physical protection of nuclear materials and stress 
import restrictions concerning nuclear materials and 
equipment. 


(4) Japan’s voluntary efforts for nuclear non- 
proliferation 


International anxieties concerning Japan’s nuclear fuel 
recycling project have been indicated since the transpor- 
tation of plutonium by Japan. The basis for eliminating 
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such fears and obtaining international confidence is to 
advance atomic energy development/use by strictly 
adhering to IAEA safeguards based on the NPT system 
and enforcing nuclear non-proliferation measures 
according to bilateral nuclear cooperation agreements, 
etc. 


In the future, it is expected that safeguard operations will 
greatly increase in Japan following the increase in 
nuclear facilities such as private reprocessing plants. To 
maintain the reliability of the safeguards considering the 
above, Japan will prepare the necessary system for 
enforcing inspections, nuclear material analyses and 
nuclear information processing with sufficient reli- 
ability. In the future, too, both the Japanese government 
and private businesses will strictly observe current 
nuclear non-proliferation systems, achieve actual results 
based on these and publicize nuclear non-proliferation 
efforts. 


In addition, to enforce the nuclear fuel recycling project 
with international confidence, Japan will take the fol- 
lowing voluntary policy measures in addition to the 
obligations required by the NPT system. Namely, while 
sticking to the principle of not possessing excessive 
plutonium, Japan will make efforts to maintain trans- 
parency under a rational and consistent plan and to 
implement an international framework for improving 
the transparency of the nuclear fuel recycling project. 
Also, cooperation with countries other than those that 
already have cooperative relations with Japan for 
nuclear fuel recycling will be conducted carefully 
through coordination with the countries concerned. In 
addition, technical developments related to nuclear non- 
proliferation will be promoted positively and R&D con- 
sidering nuclear non-proliferation, such as R&D of 
actinide recycling technology, will be started. 


2. Maintenance of Safety 
(1) Enhancement of safety measures 


The safety of Japanese nuclear facilities is maintained at 
a high level thanks to the continual devotion of persons 
concerned in the government, private sector and R&D 
institutions, and the achievements in safety have an 
excellent international reputation. But Japan is not con- 
tent with this; it will develop stricter, more rational 
safety regulations and management to build a “nuclear 
safety culture” which it can be proud of internationally. 


Specifically, at the same time as introducing the latest 
S&T into various standards, further efforts will be made 
for preventative maintenance including long-term mea- 
sures for maintaining the safety of aged nuclear facilities 
which will increase in the future, based on knowledge 
acquired through failures and problems inside and out- 
side Japan and on the latest S&T knowledge. Addition- 
ally, positive efforts will also be made to reduce the 
potential for human error, research from an ergonomic 
viewpoint, promotion of innovative R&D returning to 
basics, and so on. 
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(2) Enhancement of nuclear disaster prevention mea- 
sures 


For the countermeasures against nuclear disasters to 
prepare for contingencies, such as the emission of large 
amounts of radioactive materials from nuclear facilities 
to the surrounding environment, we are currently pre- 
paring necessary measures in cooperation with national 
and local governments based on the Basic Law for 
Measures Against Disasters. 


Aimed at being able to deal with any contingency satis- 
factorily and relieve the minds of local people, we will 
continue our efforts to set up an information system 
supporting nuclear disaster prevention activities by local 
governments and enhance training on nuclear disaster 
prevention at the same time as fulfilling safety mainte- 
nance measures. 


Based on the recognition that the necessary measures are 
taken to maintain safety associated with nuclear facili- 
ties and prepare disaster-prevention systems will lead to 
the cultivation of a feeling of relief among people, we will 
promote the understanding of the present state of 
nuclear disaster prevention measures. 


(3) Promotion of research into nuclear safety 


It is necessary to set up safety standards and guidelines 
to assure the safety of nuclear facilities based on the 
latest S&T knowledge and accumulated operational 
experience, and the improvement of nuclear facilities. As 
for research into safety associated with nuclear facilities, 
to maintain the current high safety level also in the 
future, research will be undertaken in fields such as 
reactor facilities, nuclear fuel facilities, transportation of 
radioactive materials, earthquake resistance of nuclear 
facilities and probabilistic-based safety evaluation of 
nuclear facilities to meet the expansion and diversifica- 
tion of atomic energy development/use as seen from 
progress in LWRs and the start of the nuclear fuel cycle 
project, etc. As for research into safety associated with 
environmental radiation, research will be conducted in 
the fields of environment and dosage, the influence on 
living Organisms, internal exposure to specific nuclides 
and safety assessment. As for research into safety asso- 
ciated with radioactive waste disposal, research will be 
conducted according to projects for radioactive waste 
disposal. 


The above safety research will be conducted following 
the annual plans of safety research to be determined by 
the JAEC. 


(4) Maintenance of nuclear safety internationally 


Since the maintenance of safety is a major premise and 
to have an accident in a nuclear facility in one country 
causes anxiety among people in other countries, it is 
becoming more important to handle the issue of nuclear 
safety by international cooperation as a common issue 
internationally. 
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It is needless to say that the major responsibility in the 
maintenance of nuclear safety is in charge of the persons 
and country undertaking nuclear activities. However, as 
Japan has abundant experience in the construction and 
operation of nuclear power plants, etc., it is necessary to 
notice the problems associated with nuclear safety in 
other countries, cooperate positively in the solution of 
the problems and contribute to the improvement of 
general nuclear safety. 


Specifically, Japan will assume leadership in the collec- 
tion, analysis and evaluation of information on failures 
and trouble related to nuclear facilities throughout the 
world and make efforts to improve nuclear safety all over 
the world by cooperatively participating through inter- 
national organizations and bilateral agreements. Positive 
international cooperation will also be continued in the 
aspects of research into safety and the enhancement of 
safety regulation. 


With regard to the support for nuclear safety in the 
former USSR and central/eastern European countries, 
measures related to short-term technical improvements 
will be promoted steadily through bilateral and multilat- 
eral frameworks, based on coordination with the support 
povided by other countries and in consideration of the 
economic and energy situations in each country to be 
supported. As for the support from a long-term view- 
point, the provision of human resources, training oppor- 
tunities and information related to the regulation will be 
advanced for enhancing the safety maintenance system. 


Cooperation with neighboring Asian countries and 
developing countries will also be conducted by stressing 
the maintenance of safety. In these countries, the prep- 
aration of nuclear safety regulation systems are particu- 
larly urgent. As a result, Japanese cooperation with these 
countries will include fostering human resources to be 
responsible for safety regulations according to the cir- 
cumstances and planning of each country and the provi- 
sion of information related to regulations. Japan will also 
actively cooperate in the preparation of research foun- 
dations, technical foundations and emergency systems 
required to maintain safety. 


Japan has been tackling work for the elaboration of the 
“Nuclear Safety Treaty” which is under preparation for 
maintaining safety in international nuclear facilities. 
These efforts will be continued so that an effective treaty 
can be established soon. 


3. Promotion of Understanding Inside and Outside 
Japan, Freedom of Information 


(1) Promotion of understanding of the Japanese people, 
freedom of information 


“Atomic energy coexisting with people” is required to 
facilitate smooth atomic energy development/use, and it 
is important to acquire people’s confidence and relieve 
their anxiety toward the government and nuclear busi- 
nesses for this purpose. 
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The best way to cultivate the people’s confidence and 
relieve people’s anxieties is to achieve steady results in 
safety maintenance and nuclear non-proliferation, but it 
is also important to create an administration that can 
obtain the consent of the people through the provision of 
places for opinion exchange with the participation of 
local people. Since the administration should be pro- 
moted with support from the people, it is important to 
make efforts to provide people with information which 
can be used as the basis for their judgments. 


The provision of information to the people has been 
stressed for a long time, but there are still some who 
believe that it is insufficient. 


One of the backgrounds to these opinions is that some 
people feel that the publication of information has been 
limited unreasonably. Secondly, even when the neces- 
sary information is made public, the open feeling cannot 
always be obtained because of the difficulty in accessing 
information or in the contents of the information. For 
the first, we set the full freedom of information as a 
principle. There are some kinds of information which 
should not be open to the public, such as the information 
related to the physical protection of nuclear materials, 
nuclear non-proliferation and the protection of property 
rights, but more consideration will be given in order to 
avoid criticism that the government provides informa- 
tion by selecting that which is convenient for it. For the 
second, the problem will be handled from a wide view- 
point of information provision in general rather than as 
the freedom of information itself; at the same time as 
providing information using information networks and 
implementing effective operations such as “grass-roots” 
PR and experiencing-type PR systematically, we will 
attempt to let people know about the PR operations itself 
by promoting tie-ups with various organizations. As the 
role of the press is extremely ‘portant from the view- 
point of information provision, efforts will be made to 
provide the press with correct, objective information 
accurately and with good timing. 


While it is expected that more people will be able to 
make objective judgments with regard to atomic energy, 
the wider spread of correct knowledge among the 
younger generation is particularly important when the 
future is considered, as this will also lead to expanding 
the basis of human resources oriented toward the field of 
atomic energy. What is important in this operation is not 
to think of atomic energy as a special field but to diffuse 
correct, well-balanced knowledge related to S&T, energy, 
the environment, etc. From this standpoint, we will 
make efforts to secure and enhance opportunities for the 
younger generation to learn about atomic energy by 
preparing training facilities, improving exhibitions in 
science pavilions, etc., and by stressing materials which 
are easy to understand by younger people. Considering 
the importance of incorporating atomic energy as a 
subject in school education, concrete measures will be 
strengthened by training teachers according to the needs 
of the lessons under close collaboration between the 
ministries and agencies concerned. 
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(2) Promotion of international understanding 


Interest in nuclear non-proliferation and nuclear safety 
has been growing internationally in recent years. With 
this trend, understanding and confidence from other 
countries are necessary for Japan to facilitate smooth 
atomic energy development/use. To promote interna- 
tional understanding, it is not only required to maintain 
rationality in specific projects of atomic energy develop- 
ment/use in Japan, but also to demonstrate that the 
promotion of atomic energy development/use by Japan 
will contribute to stable energy supplies in the world and 
that Japanese technologies related to the peaceful use of 
atomic energy will lead to improving nuclear safety 
throughout the world. Japan should also exert itself to 
positively publicize the achievements of more than 30 
years that it limits uses strictly to peaceful purposes, 
takes prudent measures to prevent the conversion of 
nuclear materials into nuclear weapons and has main- 
tained safety for a long period. 


In particular, positive PR activities are desirable in 
obtaining an understanding of Japanese efforts to under- 
take nuclear fuel recycling. For this purpose, Japan must 
provide persuasive information on the significance of 
the promotion of nuclear fuel recycling, details of the 
project and Japan’s nuclear non-proliferation efforts in 
discussions with other countries to promote their under- 
standing, and will establish a system which can transmit 
related information to other countries. While main- 
taining its stance on nuclear non-proliferation, Japan 
will also provide overseas persons concerned with oppor- 
tunities to visit nuclear fuel recycling facilities and will 
hold discussions with engineers so that they can obtain 
understanding based on the actual situation in Japan. 


4. Future Perspectives of Nuclear Power Generation, 
Promotion of Location of Nuclear Facilities 


(1) Perspective of scale of nuclear power generation 


At present, commercial nuclear power generation facili- 
ties have a capacity of 38.376 million kilowatts, which is 
nearly 30 percent (28.2 percent as of FY 1992) of the total 
power generation in Japan. 


The targets of nuclear power generation development in 
the future are capacities of approximately 45.6 million 
kilowatts in 2000 and approximately 70.5 million kilo- 
watts in 2010. The share of nuclear power in the total 
power supply will increase steadily in the future, and it is 
estimated that the commercial nuclear power generation 
will reach approximately 33 percent of total power 
generation in 2000 and approximately 42 percent in 
2010. According to the long-term perspective, it is 
expected that the capacity of nuclear power generation in 
2030 will reach approximately 100 million kilowatts. 


(2) Promotion of location of nuclear facilities 


Presently, there are 17 sites (46 reactors) where there are 
commercial nuclear power plants in Japan. Among 
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them, 12 sites, including seven new sites, are designated 
as important power supplies requiring specific measures. 


To obtain the nuclear power generation capacities 
described above in the future, new sites should be 
secured in addition to the extensions of existing sites. 
However, considering the long lead time from planning 
to the start of operations required for the location of a 
nuclear power plant, it is necessary to take mez res to 
secure new sites. It is also important to take measures for 
the location of nuclear fuel cycle facilities and associated 
facilities required for establishing the nuclear fuel cycle. 


To promote the location of nuclear facilities, active 
location promotion activities by the national and local 
governments and private businesses have achieved cer- 
tain results in the past, but finding locations is getting 
more difficult every year, partly due to distrust and 
anxiety among the people, and the requests from local 
communities which expect regional promotion effects in 
exchange for providing locations are becoming more 
diverse. It is important to connect the effects of locations 
of nuclear facilities to regional development in the long 
term, cad it should also be noted that the state of 
regional development around existing sites is significant 
in deepening the understanding of the places where new 
locations are scheduled. It goes without saying that the 
promotion of the location of nuclear facilities is the 
responsibility of private businesses and the promotion of 
each region is the responsibility of the local government, 
but the national government and its ministries and 
agencies will also provide detailed support for the local 
promotion from the standpoint of facilitating the loca- 
tion, so as to achieve coexistence between the local 
region and nuclear facilities. In regions where location is 
scheduled, measures to promote people’s understanding 
including positive PR through the mass media will be 
developed and the acquisition of properties will also be 
facilitated. From a middle- and long-term viewpoint, the 
national government will attempt to advance location 
techniques through research into new location methods 
such as on quaternary geological formations, in marine 
locations and in underground locations and through the 
advancement of earthquake-resistant design. 


5. Nuclear Power Generation Based on Light Water 
Reactor System 


(1) Advancement of light water reactors 


The LWR is the type of reactor which is used most 
widely in the world, and satisfactory results have been 
obtained in Japan with LWRs. It is expected to remain in 
the mainstream of nuclear power generation in Japan for 
a considerably long period of time. 


With regard to LWR power generation, not to mention 
the further improvement of safety with government- 
private sector cooperation, it is desirable to make con- 
tinuing efforts to improve the economy of LWRs while 
maintaining high quality which has supported safety in 
the past. In developing technologies for the future, Japan 
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will enhance technologies from both aspects of design 
and management by maintaining or improving the gen- 
eral technical ability of the nuclear industry and cor- 
rectly meeting the situation surrounding nuclear power 
generation including the trend in human resources, at 
the same time as positively making efforts to further 
maintain safety. Specifically, we will strengthen mea- 
sures to prevent the recurrence of failures and troubles 
and introduce comprehensive preventative maintenance 
measures including periodical safety reviews and coun- 
termeasures against the aging of reactors and severe 
accidents. We will also tackle the measures related to 
human factors such as system simplification and opera- 
tion automation, safe design and safety evaluations 
based on the latest knowledge such as probabilistic safety 
evaluations, the improvement of automation technology 
for reducing the exposure of workers to radiation and 
operation management presupposing the maintenance of 
safety. and also study the comprehensive equipment 
management measures for efficient operation and main- 
tenance throughout the plant’s operating period. 


From a long-term viewpoint, we will also start enhancing 
fuel and core functions considering the use of fuels with 
increased combustibility and MOX fuels and survey and 
research future LWRs and medium- or small-sized reac- 
tors incorporating the concept of passive safety. 


(2) Securing and use of uranium resources 
1) Securing natural uranium 


The accumulated requirements for natural ura- 
nium as of 2000, 2010 and 2030 are estimated to 
be around 160,000 tons U, 280,000 tons U and 
600,000 tons U respectively. According to a joint 
report of the Nuclear Energy Agency of the Orga- 
nization for Economic Cooperation and Develop- 
ment (OECD/NEA) and IAEA, the demand in 
Japan in FY 1992 was about 13 percent of world 
demand. This share is expected to increase in the 
future, and Japan will make efforts to maintain a 
stable supply of natural uranium to secure the 
independence and stability of atomic energy 
development/use in Japan while also taking the 
diversification of supply sources into consider- 
ation, through long-term purchasing contracts, 
independent mine exploration and participation 
in mine developments. 


Considering independent mine exploration activ- 
ities, overseas surveys and mine exploration oper- 
ations by the Power Reactor and Nuclear Fuel 
Development Corporation (PNC) will be con- 
tinued. Considering the importance of securing 
natural uranium through exploration activities by 
the private sector, the national government will 
provide necessary subsidies for these activities. 


2) Uranium enrichment 


The annual uranium enrichment services 
required in 2000, 2010 and 2030 are estimated to 
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be around 5,000 tons SWU/year, 7,000 tons 
SWU/year and 10,000 tons SWU/year respec- 
tively. The share in the enrichment service 
demand of OECD countries is estimated to be 
about 20 percent in 2000 and this share is 
expected to increase in the future. The worldwide 
uranium enrichment service supply capacity is 
excessive at ‘present and this situation is expected 
to continue for some years after 2010. However, 
from the viewpoint of securing a stable supply of 
enriched uranium and independence of the entire 
nuclear fuel cycle, the commercialization of the 
uranium enrichment business in Japan will be 
continued while also taking economics into cen- 
sideration. 


The prototype uranium enrichment plant has 
been continuing to run smoothly, serving for the 
primary target of establishing enrichment as a 
private business in Japan. Furthermore, from the 
standpoint that the prototype plant can also 
assume a role in the operations after the current 
running cycle for smooth promotion of domestic, 
private <nrichment business, its continued use 
will be studied. 


As for domestic, private enrichment businesses 
aiming at establishing enrichment inside Japan, 
the present target is to achieve stable operation 
with a scale of 1500 tons SWU/year and 
improved economy slightly after 2000. For the 
development of domestic enrichment after this, 
specific scales and timings will be studied taking 
international trends, the economy and technolog- 
ical inheritance, etc., into consideration. For the 
manufacturing of uranium enrichment equip- 
ment which will be the basis of domestic opera- 
tions, it is necessary to maintain and improve 
technical abilities and equipment production 
capabilities so that they can deal smoothly with 
possible business developments in the future. 


To improve the economy of uranium enrichment 
in the future, it is important to introduce new 
technologies while assessing them as required. 
For centrifugal enrichment technology, high- 
performance centrifuges using new materials 
under development will be introduced in the 
Rokkasho-mura enrichment plant, and an 
advanced centrifuge will be developed aiming at 
its introduction in the Rokkasho-mura enrich- 
ment plant in the early 2000s. For laser enrich- 
ment techniques, a judgment whether to advance 
R&D into atomic and molecular techniques to the 
next stage or not will be determined before 2000. 
For the practical implementation of chemical 
enrichment techniques, a judgment will be made 
by comprehensive considerations of the trend of 
demand for uranium enrichment, etc. 


3) Use of recovered uranium and degraded uranium 


The proper use of recovered uranium is to re- 
enrich and recycle it. Within Japan, a re- 
enrichment project with a practical scale will be 
conducted using a prototype uranium enrichment 
plant, etc., and the private sector and the PNC 
will conduct joint research to prepare for actual 
implementations in the future of conversion, re- 
enrichment, processing and use in reactors. For 
the uranium recovered from reprocessing com- 
missioned overseas, electric power companies 
will make preparations for practical use with 
which conversion and re-enrichment are to be 
performed overseas. 


For the degraded uranium, efficient measures for storage 
and utilization will be studied to prepare for its use in 


6. Development of Nuclear Fuel Recycling Technologies 
(1) Realization of nuclear fuel recycling project 


1) Use of MOX fuel 


a) Use in LWR 


The use of MOX fuel in LWRs is important 
from the viewpoint of establishing the tech- 
nology and preparing the system which are 
required for nuclear fuel recycling with a prac- 
tical scale aimed at the implementation of 
FBRs in the future. We will promote it based 
on a program taking into consideration that it 
will play a specific role in Japan’s energy 
supply. 


In current nuclear power plants, uranium is 
already converted into plutonium in the reac- 
tors and the fission of plutonium accounts for 
about one-third of the energy obtained in 
nuclear power generation. MOX fuel in LWRs 
has already been used many times in other 
countries and on a minor scale. A Japanese 
demonstration project has provided satisfac- 
tory results as to fuel behavior, etc., there may 
be no special technical problems in using 
MOX fuel in current LWRs. What is impor- 
tant for Japan in the future is to improve the 
economy further by standardizing the 
common fuel specifications, etc. 


Until the practical implementation of FBRs, 
the use of MOX fuel in LWRs should be 
performed economically with a proper scale by 
considering the scale of reprocessing facilities. 
Namely, it is suitable to start it from the laiter 
half of the 1990s using the smaller number of 
pressurized water reactors (PWRs) and boiling 
water reactors (BWRs) and to expand the scale 
to about 10 reactors around 2000 and to 
between 10 and 20 reactors before 2010 based 
on a flexible program. 
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b) Use in advanced thermal reactor (ATR) 


The ATR has been developed independently 
by Japan as a reactor featuring the possibility 
of flexible, efficient use of plutonium, recov- 
ered uranium, etc. For nuclear fuel recycling 
using FBRs in the future, it is important to 
continue nuclear fuel recycling using the ATR 
to deepen the understanding of and confidence 
in the use of MOX fuel. The operation of the 
prototype reactor “Fugen” will still be con- 
tinued aiming at demonstrating the technology 
utilizing the flexibility in nuclear fuel recycling 
and advarcing the key technologies of ATRs as 
well as utilizing Fugen effectively in the devel- 
opment of demonstration reactors. The dem- 
onstration reactor (with an output power of 
approximately 600,000 kW) is in charge of the 
Electric Power Development Compnay, which 
is advancing the construction project in Oma- 
machi, Aomori, aimed at starting the opera- 
tion in the early 2000s. The plan after this will 
be dealt with based on the state of construction 
of the demonstration reactor, perspective of 
the economy of practical implementation and 
the situation of development of the entire 
nuclear fuel recycling system, and concrete 
studies will be started with the optimum 
timing. 


2) Spent fuel reprocessing 


The annual production of spent fuel in 2000, 
2010 and 2030 is estimated to be between 800 
and 1,000 tons, between 1,000 and 1,500 tons and 
between 1,500 and 2,300 tons, respectively. As its 
basic policy, Japan intends to reprocess spent fuel 
and use the recovered plutonium and uranium; 
this reprocessing will be performed domestically 
in principle in order to assure the independence 
of nuclear fuel recycling. The overseas commis- 
sioning of reprocessing will be handled carefully 
considering the situation inside and outside 
Japan. 


The Tokai reprocessing plant will continue safe 
operations to meet some of the demand for repro- 
cessing until the start of operation at the 
Rokkasho reprocessing plant. After the start of 
the Rokkasho plant, the Tokai plant will be used 
as a site for technology developments for the 
reprocessing of MOX spent fuel, ATR spent fuei, 
FBR spent fuel, etc. 


The Rokkasho reprocessing plant (annual pro- 
cessing capacity 800 tons) under construction is 
scheduled to start operation after 2000. We are 
planning to establish reprocessing teclinology 
with a commercial scale through its smooth con- 
struction and operation. 


The second, private-sector, reprocessing plant 
will have important significance as the supplier of 
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nuclear fuel required in the age of nuclear fuel 
recycling. This plant will basically be designed 
and constructed based on the experience in con- 
struction and operation obtained at the Rokkasho 
reprocessing plant and on the results of future 
technical developments in Japan, its target being 
the capability of reprocessing MOX fuel for 
LWRs, etc., with excellent economy. Its construc- 
tion is required to consider comprehensively the 
trend of plutonium supply and demand, the per- 
spective of FPR implementation, future progress 
in the development of technologies such as FBR 
spent fuel reprocessing technology, and the policy 
on the reprocessing capacity and technologies 
used will be determined around 2010, taking the 
results of the Rokkasho reprocessing plant project 
into consideration. 


Spent fuel from research reactors, etc., will be 
reprocessed or stored for a long period and con- 
crete measures will be studied by the organiza- 
tions concerned. 


3) Storage and management of spent fuel 


As the spent fuel including plutonium and non- 
consumed uranium can be positioned as a useful 
quasi-domestic energy resource, spent fuel 
exceeding Japan’s domestic reprocessing capacity 
will be stored and managed as an energy resource 
until it can be reprocessed. It will basically be 
stored in power generation plants using conven- 
tional methods for the present, but future storage 
methods will be studied taking the perspective of 
storage in consideration. 


The spent fuel which will be produced as a result 


of use of MOX fuels in LWRs will also be stored 


and managed properly in the power generation 
plants until reprocessing. 


4) MOX fuel fabrication 


a) Fabrication of MOX fuel for LWRs 


As for the plutonium recovered by overseas 
reprocessing, it is suitable to fabricate it over- 
seas into MOX fuel to be used in Japanese 
LWRs from the latter half of the 1990s, and 
Japanese electric power companies will begin 
studies and preparations for this project. In 
case it involves a country which has not signed 
a nuclear cooperation agreement with Japan, 
the Japanese government will take necessary 
measures to secure its peaceful use. 


Considering the project to use MOX fuel in 
LWRs and the operation of the Rokkasho 
reprocessing plant, it will be necessary to com- 
mercialize MOX fuel fabrication of nearly 100 
tons per year in Japan slightly after 2000. For 
this purpose, the manufacturers should be 
determined under the initiative of electric 
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power companies, and the PNC and persons 
concerned in the private sector should reach a 
conclusion quickly for the utilization of the 
MOX< fuel fabrication facilities of the PNC so 
that the technologies of the PNC can be trans- 
ferred smoothly. The Japanese government 
will study the support measures required for 
the commercialization of fuel fabrication as a 
private business. 


b) Fabrication of MOX fuel for ATRs 


For MOX fuel fabrication for use in prototype 
reactor “Fugen,” the PNC will prepare the 
required equipment for the MOX fuel fabrica- 
tion facilities. 

For the MOX fuel for use in demonstration 


of technology for the fabrication of MOX fuel 
for ATRs, in the facilities by taking the 
progress of the demonstration rector construc- 
tion project into consideration. 


5) Transportation of MOX fuel, etc. 


The transportation of plutonium reprocessed 
overseas using the ship “Akatsuki-maru”’ in 
FY 1992 demonstrated that transportation can be 
executed securely and safely following the pre- 
scriptions of the Japan-U.S. Atomic Energy 
Agreement, etc. For the transportation of MOX 
fuel, etc., from other countries in the future, the 
system will be studied by the persons concerned 
including the electricity businesses. As this trans- 
portation needs international understanding and 
cooperation, we will provide information and PR 
activities related to the safety and necessity of 
transportation as required. 


(2) Development of technologies for establishment of 
future nuclear fuel recycling systems 


1) Development of FBR technology 
a) Long-term promotion of FBR development 


The FBR is a reactor which can produce more 
nuclear fuel than it consumes during power 
generation. With the possibility of dramati- 
cally improving the efficiency of the utilization 
of uranium compared to LWRs, etc., the FBR 
is positioned as the core of the nuclear fuel 
recycling system in the future. For Japan 
which is not blessed with energy resources, 
FBRs will be developed consistently based on 
a program providing that FBRs will be the 
mainstream of future nuclear power genera- 
tion after a considerably long period of coex- 
istence with LWRs. As the true value of FBRs 
is manifested only when the recycling of 





leading to this target as clearly as possible while 
leaving some flexibility, and will advance 
through the stages of this process by achieving 
the development target stage by stage. 


FBR development is entering the stage in 


developments centered around the national 


tricity businesses and the R&D of technologies 
inherent in FBRs by the national government 
will be conducted in parallel to promote devel- 
opment and improve safety and reliability as 
well as economy under collaboration between 
the government and the private sector. 


The PNC will play a central role in these 
technical developments by conducting R&D 
continuously for a long period under its leader- 
necessary for FBRs based on a perspective until 
the practical implementation of FBRs. 

In the future, two demonstration reactors will 
be built before practical implementation to 
demonstrate innovative technologies and the 
technologies required in increasing the power 
output aimed at making possible an equivalent 
construction cost to LWRs. Demonstration 
reactors | then 2 will be constructed according 
to the innovative technology development sit- 
uation as well as considering the smooth inher- 
itance of past technologies and, while main- 
taining consistency with the development of 
nuclear fuel cycle technology, the FBR tech- 
nology system will be established aimed at 
a practical implementation around 


For the breeding of nuclear fuel in the process 
of FBR development, its performance will be 
verified but it will be handled flexibly based on 
the trend of plutonium supply and demand, the 
international situation, etc. 


In FBR development, international harmony 
for results that can manifest the role of an 
international public good is also important for 
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improving transparency. Therefore, attempts 
will be made to use “Joyo” and “Monju” 
positively under an open system by requesting 
the participation of researchers from Europe 
and North America. 


b) Immediate course of development centered 
around demonstration reactor No. | 


Experimental fast reactor “Joyo” will be 
improved in terms of its irradiation perfor- 
mance and will continue to be used as a reactor 
for use in irradiation in fuel and material devel- 
opments aimed at the practical implementation 
of FBRs. 


With prototype FBR “Monju,” performance 
testing will be advanced aiming at starting 
actual operation at the end of 1995. After this, 
the acquisition of test data for establishing FBR 
technology will be continued and experience in 
the operation of a prototype reactor will be 
accumulated to demonstrate its safety and reli- 
ability. In addition, improvement of the core 
performance will be attempted to reflect the 
obtained results in the development of FBRs 
after the demonstration reactor stage. 


Demonstration reactor | will have a power 
output of about 660,000 kW, use the loop type 
design with top entry system by advancing the 
loop type reactor technology and incorporate 
new, innovative technologies which can be 
expected to improve the economy and make 
practical implementation possible. This reactor 
project will be promoted aiming at the start of 
construction by the beginning of the 2000s by 
also considering the perspective of the above 
developments and will reflect the achievements 
with prototype FBR “Monju.” Electricity busi- 
nesses will make the necessary technical devel- 
opments and the preparations required for its 
construction. 


2) Developments of reprocessing and fuel fabrica- 
tion technologies 


a) Spent fuel reprocessing technology 


As the spent fuel from a FBR has high pluto- 
nium content and higher combustibility than 
that from a LWR, it is necessary to establish 
reprocessing technology taking these features 
into consideration. The future R&D for prac- 
tical implementation will be conducted under 
the leadership of the PNC. 


In order to establish the process engineering of 
the reprocessing, the PNC will construct recy- 
cling equipment test facilities (RETF) with an 
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engineering scale aiming at the start of opera- 
tions slightly after 2000, and conduct the 
required R&D using the RETF, etc., aiming at 
establishing reprocessing technology based on 
the current wet type technique in the first half 
of the first decade of the 2000s. 


As for the test plant which comes between the 
RETF and the future practical plant, new tech- 
nologies to be obtained in the future and the 
results of R&D of advanced nuclear fuel recy- 
cling technology will be incorporated and the 
construction project will be implemented 
aiming at starting operation in the middle of 
the 2010s. 
b) MOX fuel fabrication technology 


The MOX fuel for use in demonstration 
reactor | will be fabricated by effectively uti- 
lizing the fuel fabrication facilities of the PNC 
and the required facilities will be prepared. 
The perspective of practical implementation of 
the FBR fuel fabrication technology wil be 
obtained by advancing the technology and 
improving the economy through actual fabri- 
cations of the next-generation high- 
performance fuel for prototype FBR “Monju” 
and the first fuel to be loaded in demonstration 
reactor |. 


3) R&D of advanced nuclear fuei recycling tech- 
nology 


In atomic energy development/use, 1 is not 
enough to simply care about improving safety, 
reliability, economy, etc., but one should also 
increase the options of technical selection by 
pursuing the possibilities of technology to meet 
the diversified needs of a future society, including 
reducing the load on the environment and con- 
sidering nuclear non-proliferation. 


Therefore, in addition to the recycling system 
which is being implemented for practical use, 
Japan will also conduct long-term R&D of 
advanced nuclear fuel recycling technologies fea- 
turing recycling using new types of fuels such as 
nitride and metal fuels and recycling of actinides, 
for a new recycling system based on FBR tech- 
nology. 

Since these technologies are still at an early stage 
of research, R&D to investigate their potential is 
required over a long period in the future. For the 
present, the PNC and JAERI will prepare the 
necessary test facilities and equipment and will 
study the need for test reactors. 

The concrete t in the future will be 


studied urgently by the Nuclear Fuei Recycling 
Special Sub-committee of the JAEC. 
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(3) Improvement of transparency of nuclear fuel recy- 
cling project 
While promoting nuclear fuel recycling, Japan will 
specify the plutonium utilization plan to enhance 
transparency under the principle of not possessing 
excessive plutonium. The supply and demand con- 
dition for plutonium in Japan in the future will vary 
depending on the progress of related projects, but the 
result of calculations following the current perspec- 
tives of the projects is as described in the following. 
Note that the plutonium quantity refers to the quan- 
tity of fissionable plutonium. 


Piutonium recovered by domestic reprocessing 


In the perspective of supply and demand condition of 
plutonium recovered by domestic reprocessing in Japan, 
there is greater annual demand in Japan than the annual 
supply, with about 0.6 ton/year required for use in the 
R&D of prototype FBR “Monju” owned by the PNC 
and about 0.4 ton/year of plutonium recovered at the 
Tokai reprocessing plant. As for accumulated demand 
and supply until the end of the 1990s, about 4 tons 
including plutonium from the Tokai reprocessing plant 
and plutonium returned from overseas will be used in 
the R&D of prototype FBR “Monju.” 


In the second half of the first decade of the 2000s when 
the Rokkasho reprocessing plant starts full-scale opera- 
tion, about 0.7 ton/year for the demonsiration FBR, 
about 0.5 ton/year for the demonstration ATR and about 
3 tons/year for use in the MOX fuel for LWRs will add to 
the demand of about 0.8 ton/year of the R&D of proto- 
type FBR “Monju”™ owned by the PNC, making the total 
demand about 5 tons/year. Meanwhile, the total supply 
will be about 5 tons/year, which is composed of about 4.8 
tons/year from the Rokkasho reprocessing plant and 
about 0.2 ton/year from the Tokai reprocessing plant 
where mainly R&D is conducted. The total quantity of 
plutonium recovered domestically at the Rokkasho and 
Tokai reprocessing plants from 2000 to 2010 will be 
between 35 and 45 tons. Among this, about 15 to 20 tons 
will be used in FBR and ATR R&D and about 20 to 25 
tons will be used as MOX fuel for LWRs. 


Plutonium recovered through overseas reprocessing 


Based on the reprocessing contracts between Japanese 
electricity businesses and British and French repro- 
cessing companies, plutonium will be recovered in order 
until around 2010, and all the recovered plutonium will 
be returned and used in Japan in accordance with 
Japan’s nuclear fuel recycling project. According to the 
spent fuel quantity which has already been contracted, 
the accumulated quantity of recovered plutonium is 
estimated to be about 30 tons, which will basically be 
fabricated overseas into LWR MOX fuel and trans- 
ported back to Japan for use in LWRs. It is also esti- 
mated that there may be a shortage of domestic pluto- 
nium for use in FBR and ATR R&D before the start of 
full-scale operation of the Rokkasho reprocessing plant. 


In this case, a few tons of the plutonium recovered by 
overseas reprocessing will be used in the R&D. 
Although a proper running stock is required for smooth 
operation of the actual nuclear fuel recycling project, the 
supply and demand for plutonium in Japan's future 
nuclear fuel recycling project are well balanced as seen 
above. This conforms to the principle of not possessing 
excessive plutonium. 


Japan will demonstrate both inside and outside the 
country that it will observe this principle strictly in the 
future, too. 


7. Back-end measures 
(1) Management and disposal of radioactive waste 


1) Basic concept on management and disposal of 

radioactive waste 
There is a large variety of radioactive waste 
materials with different levels of radioactivity 
and containing different kinds of radioactive 
materials; therefore, they will be subjected to 
appropriate classification for rational manage- 
ment and processing according to the classifica- 
tion. Also, a study into their re-use will be con- 
ducted from the viewpoint of effective use of 
resources and proper measures, with regard to 
their exception or exemption from regulations 
based on international trends. Deep ocean dis- 
posal of radioactive waste inciuding low-level 
waste is not executed considering the social and 
political situation. However, if these situations 
change greatly in the future, re-studying will be 
taken into consideration. 
The responsibility for the management and dis- 
posal of radioactive waste produced as a result of 
business activities is basically assumed by each 
enterprise, and the persons in charge should 
assume the duty of disposing of the waste prop- 
erly and by preparing a concrete enforcement 
program and paying the expenses of disposal, etc. 
The national government should establish general 
disposal measures and take responsibility for the 
necessary measures to maintain final safety, by 
confirming the safety of each disposal measure 
and setting up legislation required for long-term 
assurance of responsibility for disposal. 

2) Management and disposal of power plant waste 
With low-level radioactive waste produced in a 
nuclear power generation plant (power plant 
waste), the companies installing the reactors, such 
as the electricity businesses, are responsible for 
the proper disposal of the waste as the direct 
producers of the waste. Among waste materials, 
waste with relatively low radioactivity will be 
disposed of by shallow burial in the ground. For 
warte with relatively high radioactivity, further 
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studies will be made to allow rational and safe 
management and disposal by taking the actual 
state of production and the progress of associated 
R&D into consideration. 


3) Management and disposal of fuel cycle waste 


The radioactive waste produced by facilities asso- 
ciated with the nuclear fuel cycle such as repro- 
cessing facilities and fuel fabrication facilities 
(hereinafter referred to as “cycle waste”) can be 
divided into high-level radioactive waste sepa- 
rated from the spent fuel in the reprocessing 
facilities, the radioactive waste containing transu- 
ranic (TRU) nuclides produced by the repro- 
cessing and MOX fuel fabrication facilities, and 
uranium waste produced from the uranium fuel 
fabrication and uranium enrichment facilities. 


a) Management and disposal of high-level radio- 
active waste 


With high-level radioactive waste, the basic 
policy is to solidify it into a safe form, store it 
for cooling for 30 to 50 years then dispose of it 
in a deep layer of underground strata (herein- 
after referred to as “stratum disposal”). In the 
disposal of high-level radioactive waste, the 
national government should assume responsi- 
bility for the appropriateness and security of 
disposal and establish necessary measures 
facilitating smooth disposal. The PNC should 
make efforts to promote steady R&D and 
geological and environmental surveys for the 
present. The electricity businesses should 
assure the capital required for the disposal 
and, even from the R&D stage, should play a 
role commensurate with their responsibility as 
a party closely related to the production of 
high-level radioactive waste. 


Considering the disposal plant construction 
schedule, it is appropriate to establish the 
implementing body, setting the target in the 
year 2000. The study of the desirable enter- 
prise and preparation for its establishment will 
be handled by the High-Level Waste Business 
Promotion Arrangement Committee under the 
High-Level Radioactive Waste Countermea- 
sure Promotion Conference (organized by the 
national government, electricity businesses 
and the PNC). 


The rough procedure of stratum disposal is as follows: 
1) The body will conduct preliminary investigations of 


places which seem to be suitable as candidates for 
stratum disposal and select the proposed uisposal 
sites. The national government will confirm the selec- 
tion to take necessary measures for facilitating the 
location of disposal sites. However, the body can 
select the proposed disposal site on condition that it 





JPRS-JST-95-002 
6 January 1995 


provides the local community with a sufficient expla- 
nation of its objective and obtains its understanding. 


2) Next, the body will conduct the required site property 


survey and a disposal technology demonstration by 
installing underground facilities at the proposed dis- 
posal site to judge the suitability as a site for actual 
disposal. 


3) When the body judges that the proposed disposal site 


is suitable for actual use, it will design the disposal 
plant and apply to undertake operations related to 
disposal. When the national government authorizes 
the operations related to disposal, it should prepare 
the necessary legislation and conduct a safety audit. 


The disposal plant construction and operation project 
will aim at the start of operations in the 2030s or in 
the middle of the 2040s at the latest, considering the 
period required before the construction and the situ- 
ation of atomic energy development/use in future 
including the progress of the reprocessing project. 


For the funds required for disposal, concrete studies 
will be conducted into the range of disposal cost, 
approximate disposal expenses and method of 
assuring funds and the rational expenses will be 
estimated as soon as possible. 


R&D into stratum disposal will be conducted as a 
national priority project with the cooperation of the 
institutions concerned under the PNC playing the role 
of the central promotion organ. Starting by assuming 
a wide range of geological environments as targets, 
R&D will be continued in the fields of research for 
performance evaluation of the system of stratum 
disposal, R&D of disposal technologies and surveys of 
geological environmental conditions, and scientific 
research into the deep geological environment will be 
made steadily as a foundation for the R&D for 
stratum disposal. 


The deep stratum research facilities are a common 
foundation for research into stratum disposal 
including the accurate identification of the character- 
istics to be considered as the deep stratum environ- 
mental conditions and improvement of the reliability 
of the performance evaluation model of the stratum 
disposal system, and it is important to prepare them 
as a place of general research so that they can con- 
tribute to the academic research on deep strata in 
Japan. Considering the characteristics of Japan’s geo- 
logical features, it is desirable to install several of 
these facilities. In addition, as it is important to 
advance the deep stratum research facilities project 
based on the results of R&D and particularly the 
results of scientific research into the deep geological 
environment, the project will be advanced separating 
it clearly from the disposal plant project. 


For the storage engineering center planned to be 
constructed in Horonobe, Hokkaido, by the PNC, it 
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will be promoted by obtaining understanding and 
cooperation from the local community and the Hok- 
kaido government. 


With R&D, the progress and results will be compiled 
with the proper timing to clarify the current level of 
achievement aimed at obtaining the understanding of 
the Japanese people. For this purpose, the PNC will 
compile and announce the results of R&D scheduled 
up to 2000, and the national government will assess 
the technical reliability, etc., of stratum disposal in 
Japan based on the announced report. 


For the R&D related to nuclide separation and incin- 
eration technology which is attracting attention as 
future technologies from the viewpoint of turning 
high-level radioactive waste into a resource and 
reducing the environmental load resulting from the 
disposal, the JAERI and PNC will cooperate in pro- 
moting fundamental R&D based on a well- 
thought-out program, aimed at evaluating new tech- 
nologies and studying the future course in the latter 
half of the 1990s. 


b) Management and disposal of waste containing 
TRU nuclides 


With regard to the radioactive waste containing 
TRU nuclides, the reprocessing and MOX fuel 
fabrication businesses who are their direct pro- 
ducers and the electricity businesses who are in 
charge of nuclear power generation closely related 
to this production will clarify their responsibilities 
for the possession and disposal of waste among the 
parties concerned. Based on these results, the per- 
sons responsible for disposal will study the imple- 
mentation schedule, system and the securing of 
funds, etc. For disposal, the value of about 1 
gigabecquerel/ton is set as a temporary classifica- 
tion reference of all alpha-nuclides contained in 
waste (hereinafter referred to as “classification 
reference’’), and waste materials will be classified 
into those with high alpha-nuclide radioactivity 
concentrations and those with low alpha-nuclide 
radioactivity concentrations. For waste with a 
lower alpha-nuclide radioactivity concentration 
than the classification reference and which has 
relatively low beta- and gamma-nuclide radioac- 
tivity concentrations, shallow underground dis- 
posal is regarded as suitable and will be disposed of 
as such. For wastes with higher alpha-nuclide 
radioactivity concentrations than the classification 
reference and which seem to be suitable for dis- 
posal by burying by other method than shallow 
underground disposal, technical studies will be 
conducted considering consistency with the dis- 
posal measures for high-level radioactive waste 
and the timing of actual start of the private repro- 
cessing business, aimed at obtaining a perspective 
of the actual concept of disposal at the end of the 
1990s. The persons responsible for disposal will 
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examine the results of the above studies and 
studies about the actual implementation of the 
disposal measures. 


The PNC will conduct R&D of disposal technology 
with cooperation of the JAERI. The electricity 
businesses, etc., are required to play their roles 
fully based on their own responsibilities as pro- 
ducers of radioactive waste containing TRU 
nuclides. 


c) Management and disposal of uranium waste 


With regard to uranium waste, the uranium con- 
version, fabrication and enrichment businesses 
who are direct producers of the waste and the 
electricity businesses who are responsible for 
nuclear power generation closely related to this 
production will clarify the responsibilities of the 
possession and disposal of waste among the parties 
concerned. Based on the results, the persons in 
charge of disposal will study the implementation 
schedule, system and securing of funds, etc. For the 
majority of waste containing relatively low ura- 
nium concentrations, the shallow underground dis- 
posal using a simplified method which is not 
accompanied by stage management (management 
technique which changes the security measures 
stage by stage according to the reduction in radio- 
activity) is all that is required, and the standards 
for this will be prepared after a concrete study of 
the methods. 


4) Management and disposal of RI waste and waste 


from scientific research laboratories, etc. 


With regard to the radioactive waste produced by 
facilities utilizing radioisotopes, etc., (RI waste), the 
major responsible bodies, including the JAERI and 
the Japan Radioisotope Association which purchases, 
stores and disposes of RI waste from RI users as a 
waste disposal organ, will cooperate to begin study of 
the implementation schedule, system and securing 
funds, etc., as soon as possible. The national govern- 
ment will establish the basic policy for implementing 
underground burial in place of marine disposal and 
take measures to assure appropriate, guaranteed dis- 
posal by preparing a system through amendment of 
related legislation such as the “Law on Prevention of 
Radiation Damage by Radioisotopes.” 


Among the wastes containing beta- and gamma- 
nuclides with relatively short half-lives as their main 
nuclide components, those with relatively low radia- 
tion levels will be disposed of by shallow underground 
disposal or simplified shallow underground disposal. 
The waste containing only nuclides with very short 
half-lives are disposed of by simplified shallow under- 
ground disposal which is not accompanied by stage 
management. In the future, standards will be pre- 
pared after studying concrete methods for disposal. 
For the waste containing nuclides with long half-lives 
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such as alpha-nuclides as the main nuclide compo- 
nents, the disposal method will be studied referring to 
the wastes containing TRU nuclides and uranium 
wastes. 


With regard to waste from scientific research labora- 
tories, etc., major organizations such as the JAERI 
and PNC who are direct producers of the waste will 
cooperate and study the implementation schedule, 
system and securing of funds, etc., as soon as possible. 


5) Measures for returned waste 


With high-level and low-level radioactive waste to be 
returned following overseas reprocessing, electricity 
businesses must cooperate and take the necessary 
measures for smooth return. This returned waste will 
be stored for an optimum period in managed facilities 
and disposed of in the optimum disposal site. Prepa- 
rations for disposal will be conducted while seeking 
consistency with the disposal measures taken for 
similar waste produced inside Japan. 


(2) Decommissioning of nuclear facilities 


What is important in enforcing the decommissioning of 
nuclear facilities is to seek harmony with the local com- 
munity by setting the maintenance of safety as 2 major 
premise and developing the technologies required for the 
above under the responsibility of the installer of the 
nuclear facilities. For the decommissioning of a commer- 
cial power generation reactor, it should in principle be 
decommissioned and removed as soon as possible after the 
termination of the reactor’s operation. The properties after 
the decommissicning and removal will continue to be used 
effectively as a nuclear power plant site while maintaining 
harmony with the local community. 


For the development of the decommissioning technolo- 
gies, the test power reactors and reprocessing specialized 
research building of the JAERI will be set as the target and 
development of the technologies that can be used when 
decommissioning actual commercial power generation 
reactors and their in-situ testing will be continued. The 
national government will continue the verification testing 
of the existing technologies that are required for the 
decommissioning and removal of commercial power reac- 
tors. 


The radioactive waste produced by decommissioning 
nuclear facilities will be managed and disposed of by the 
installer of the nuclear facilities, who should assume the 
responsibility as appropriate, guaranteed management 
and disposal by preparing the project as the direct waste 
producer and bearing the disposal expenses. 


8. Diverse Development of Nuclear S&T, Enhancement 


of Fundamental Research 


(1) Fundamental research and key technology develop- 
ments 


1) Fundamental research 


JPRS-JST-95-002 
6 January 1995 


Nuclear technology still has many possibilities, 
and research returning to basic principles and 
phenomena is not only expected to improve cur- 
rent technologies but also to greatly vary current 
nuclear technologies by introducing hitherto 
unknown technologies. To rise to the challenge of 
this dream and attempt the search for and real- 
ization of new possibilities, it is indispensable to 
enhance fundamental research. Considering the 
fact that the results of fundamental nuclear 
research will influence other S&T fields and con- 
tribute greatly to progress in overall S&T, funda- 
mental research will be promoted flexibly by 
means of interdisciplinary exchanges and by set- 
ting a wide range of targets. 


The fundamental research should basically be 
conducted in a wide range of fields by respecting 
the free ideas of individual researchers, and the 
research fields to be stressed in the future include 
research into nuclei and nuclear science, research 
into TRU and unknown superheavy elements and 
research into the generation and use of various 
beams. In addition to these fields, fundamental 
research will also be conducted into S&T sup- 
porting the field of atomic energy, including 
physics and chemistry, medical and life sciences, 
environmental sciences, fuel engineering and 
material engineering. 


2) Key technology development 


As an advanced country in terms of nuclear 
technology, Japan should develop positively the 
key technologies which can connect fundamental 
research to project development through break- 
throughs in existing nuclear technologies. Partic- 
ularly, with the intention to consciously build new 
nuclear technology systems for the future by 
meeting further diversification and advancement 
of the need for nuclear technologies, exploring 
technology needs and accumulating systematic 
R&D, Japan will achieve major technical innova- 
tions and break out into frontier areas of atomic 
energy from which a spreading effect to >eneral 
S&T can be expected. As the present targets of 
such key technology development, key R&D areas 
will be set stressing the fields of the biological 
influence of radiation on living organisms, the use 
of beams, material technology for nuclear pur- 
poses, soft-type S&T and computational sciences, 
and the R&D will be advanced by gathering the 
potential of a wide area of S&T and using 
advanced research equipment and facilities such 
as radiation facilities and supercomputers. Con- 
sidering the importance of the relations between 
nuclear technology and society, the surveys and 
research into soft-type S&T will cover a wide 
range including the knowledge accumulated by 
social and human sciences. 
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(2) R&D related to production of atomic energy and 
expanding fields of use of atomic energy 


The R&D of innovative technologies used in effective 
energy production and use from atomic energy will be 
conducted from a comprehensive viewpoint which con- 
siders safety improvement, energy production, fuel pro- 
duction and radioactive waste incineration as well as 
additional points to be dealt with in reality, such as 
reduction of the environmental load, nuclear non- 
proliferation and the economy. We will also tackle 
expansion of the fields of use including those through 
advances in nuclear research. 


1) R&D into nuclear systems based on new concepts 


Reactors with improved passive safety provide the 
potential for improving reliability, safety and 
economy, etc., through the active use of static mea- 
sures. Particularly, as the passive-safety reactors with 
small and medium sizes present potential for use in 
regions where large-capacity electric or motive power 
sources are not available, their R&D will be stressed. 


Fundamental research will be conducted into the 
possibility of LWRs which can turn plutonium 
directly into waste by combusting it almost com- 
pletely, and LWRs which can virtually store pluto- 
nium inside the reactor while extracting energy from 
it. In addition, fundamental research will also be 
conducted into the possibilities of various new types 
of fuels and cooling materials aimed at developing 
FBRs with excellent economy and safety. 


Also, R&D into design and experimental systems 
which utilize intelligent information processing tech- 
nology for comprehensive, efficient research into 
reactor engineering and design technologies which are 
necessary to realize these new concept reactors. 


With regard to reprocessing technology, research into 
actinide recovery, new extractors using wet tech- 
niques and new techniques such as high-temperature 
chemical methods will be emphasized. In addition, 
research into suitable fuels for new reprocessing tech- 
niques and comprehensive system studies including 
the integration of reactor and fuel cycle facilities will 
also be conducted. 


With regard to the nuclide separation and incinera- 
tion, research will be conducted into wet and dry 
nuclide separation techniques and into the incinera- 
tion techniques for shortening the life of long-life 
nuclides or making them non-radioactive using a 
reactor, high-intensity proton accelerator, etc. The 
nuclear data of TRU elements which are required for 
the above will also be prepared and systematized. 


2) Research into high-temperature engineering testing 


With regard to research into high-temperature engi- 
neering testing which is expected to provide the 
possibilities for diverse applications by producing 
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high-temperature heat, the foundation of the high- 
temperature gas-cooled reactor technology will be 
established and advanced, and advanced funda- 
menta! research into high-temperature engineering 
will be conducted. For the high-temperature test 
reactor (HTTR) under construction for use as the core 
facility in this field, it is important to continue the 
construction work steadily aiming at attaining criti- 
cality around 1998 and to advance R&D utilizing the 
HTTR based on planning. 


3) R&D of nuclear-powered ship 


Atomic energy has the potential to be one of the major 
options as a source of motive power for future ships. 
With regard to R&D of nuclear ships, the decommis- 
sioning work of nuclear ship “‘Mutsu” will be 
advanced safely and surely at the JAERI and the 
results obtained through operation with the ‘“‘Mutsu”’ 
will be stored and compiled together for use in pro- 
moting research for improvement of marine reactors. 
The Ship Research Institute will also continue funda- 
mental research. 


(3) R&D related to radiation 


1) R&D into use of radiation 


R&D into the use of radiation include the RI utiliza- 
tion technology in medical and other fields, beam 
generation and application technology using acceler- 
ators and neutron irradiation and application tech- 
nology using research reactors. Particularly, new 
beams generated by accelerators are important in a 
wide range of R&D fields including research into 
nuclei and particles, fundamental research such as the 
material sciences, the manufacturing industry, agri- 
culture, medical care and environmental conserva- 
tion. To allow the use of beams, the preparation of 
large-sized radiation facilities of the next generation 
(SPring-8) will be continued and their use will be 
promoted. At the same time, R&D into cancer treat- 
ment with ion beam irradiation, materials develop- 
ment and technical developments aiming at prepara- 
tion of facilities to generate high-intensity proton 
beams, positron beams and multiple kinds of high- 
intensity RI beams. For the research reactor, technical 
studies for a high-performance, new-type research 
reactor will be conducted to deal with advanced 
research using cool neutrons. 


2) R&D into influences of radiation on living organisms 


and environment 


We will promote research into the level, properties 
and behavior of all radiation sources associated with 
the environment in which the general public lives. 
Specifically, research into the overall evaluation of 
the exposure dose taking the natural features of Japan 
and characteristics of Japanese people into consider- 
ation. As the key technology development, R&D for 
clarifying the influence of low-dose radiation on 
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humans will be carried out. In addition, research will 
also be conducted into the influence of radiation on 
living organisms in order to meet the expansion of 
human activities in space, etc. 


3) Wider spread and extension of technologies using 
radiation 


Technologies using radiation which have reached the 
practical stage such as plant breeding, insect preven- 
tion and food irradiation in the field of agriculture 
and fisheries, advanced diagnosis techniques such as 
positron emission tomography and cancer treatment 
with radiation in the medical field, measurement and 
inspection in the industrial field, sterilization of med- 
ical instruments and material quality improvement, 
will be promoted further and, at the same time, 
international cooperation in the use of radiation will 
be promoted positively. Also, R&D for the practical 
implementation of global environmental conserva- 
tion technologies, such as flue gas and discharged 
water treatment using radiation, creation of materials 
with pollutant-separating function using radiation 
and the elucidation of the behavior of materials in the 
environment using radioactive materials, will be con- 
ducted. 


(4) R&D into nuclear fusion 


Nuclear fusion has excellent features such as the abun- 
dance of required fuel resources on earth and the high 
safety from basic principles. When it is put to practical 
use, it is expected to contribute greatly to the solution of 
the world’s energy problems in the 21st century. 


Up to now, R&D using the Tokamak type critical plasma 
test system (JT-60) have brought about noticeable 
progress in the reactor core plasma technology and 
reactor engineering technology. In the future, R&D will 
be advanced aiming at achieving the self-igniiing condi- 
tion, realizing long reaction periods and torming the 
foundation of reactor engineering technology required to 
develop a prototype reactor. 


The development of an experimental reactor for the 
above purposes is indispensable for nuclear fusion devel- 
opment in Japan. After the JT-60, we will develop an 
experimental reactor of the Tokamak type. As the engi- 
neering design activities of the International Thermonu- 
clear Experimental Reactor (ITER) program are being 
developed presently aiming at developing such an exper- 
imental reactor, Japan will also join the program to 
conduct activities. In addition, we will also conduct 
complementary R&D for clarifying the issues which 
cannot be clarified sufficiently by R&D using the exper- 
imental reactor, advanced R&D into new technologies, 
R&D into reactor engineering technology to allow size 
increase and performance improvement of the main 
components of nuclear fusion reactors, R&D on the 
safety of nuclear fusion reactors, and so on. 


As the future expansion of the scale of R&D is expected 
to increase the risk of R&D and the funding and human 


JPRS-JST-95-002 
6 January 1995 


resources required for them, we will attempt to reduce 
the funding and resources as well as to improve the 
efficiency of R&D. At the same time, for positive inter- 
national contribution as an advanced country in nuclear 
technology, Japan will promote a wide range of interna- 
tional cooperation, including the ITER program, under 
its initiative. International cooperation will also be pro- 
vided for the design of the high-energy neutron irradia- 
tion facilities required for developing nuclear fusion 
materials. 


R&D related to ITER will be under the leadership of the 
JAERI while other R&D projects will be conducted 
under collaboration and cooperation between the 
JAERI, universities and national test and research insti- 
tutions. Particularly, the universities and national test 
and research institutions are expected to conduct funda- 
mental R&D into various magnetic field confinement 
methods such as helical design, inertial confinement 
methods based on a different principle and reactor 
engineering technology, as well as to develop human 
resources. It is also important that future R&D attempts 
attract the positive participation of industry. 


The comprehensive R&D of nuclear fusion as described 
above should be promoted with liaison and coordination 
provided by the Nuclear Fusion Council of JAERI and, 
while considering international cooperation, based on 
the collaboration and cooperation of the JAERI, univer- 
sities and national test and research institutions paying 
attention to consistency between them. 


9. Promotion of International Cooperation 
(1) Basic concept of international cooperation 
1) Necessity of policy discussions 


When the future perspective of atomic energy devel- 
opment/use is examined considering the related inter- 
national situation, there are many issues which 
cannot be dealt with properly from the simple view- 
point of technical cooperation or which should be 
tackled with international collaboration. These issues 
include the compatibility between nuclear non- 
proliferation and peaceful uses of atomic energy, the 
creation of new cooperative relationships following 
the end of the Cold War, cooperation for eliminating 
nuclear weapons and the extension of the NPT. To 
deal with these issues properly, it is more important 
than ever to advance bilateral and multilateral policy 
discussions. For this purpose, Japan will attempt to 
activate existing discussions through periodic meet- 
ings, etc., as well as to communicate with policy 
makers and leaders in interested countries through all 
opportunities by positively proposing and partici- 
pating in international meetings. 


2) Necessity for positive international cooperation 


Japan now occupies a leading position in the world in 
its efforts for technical developments. Japan should 
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promote international cooperation positively with 
firmer determination than before to take the initia- 
tive. 


The significance of nuclear fuel recycling has been 
described earlier. But tackling nuclear fuel recycling 
from a long-term standpoint is also important in that, 
in future, it will make Japan capable of playing an 
important role as an advanced country in nuclear 
technology, so Japan will continue sustained technical 
development in this field. In this process, considering 
the effective utilization of the development results of 
advanced countries, the promotion of social under- 
standing and the necessity of care in transfer of 
sensitive technologies, it is important for Japan to 
cooperate with advanced countries which have accu- 
mulated considerable technologies through long years 
of R&D in this field. For this purpose, Japan will 
stress the use of large R&D facilities related to nuclear 
fuel recycling, such as prototype FBR “Monju,” as 
facilities for joint international research with experi- 
enced countries, promoting active technical informa- 
tion exchanges and utilizing effectively the knowledge 
of advanced countries with accumulated technology 
through the participation of researchers from these 
countries. To make the Japanese attitude to nuclear 
non-proliferation clearer, Japan will also positively 
promote international cooperation in R&D in 
advanced recycling technologies, including actinide 
recycling technology. 

In the fields where solution of technical problems that 
are common to several countries are required to form 
an international consensus such as the back-end mea- 
sures of management and disposal of high-level radio- 
active waste, and in the advanced fields such as 
nuclear fusion R&D and advanced use of radiation 
where the concentration of large funds, researchers 
and engineers are required, international efforts will 
be continued. To conduct more positive and effective 
international cooperation in these efforts, excellent 
R&D facilities inside and outside Japan will be 
actively used. 


In addition, for the development of key technologies 
in the field of atomic energy, Japan will promote 
international cooperation which can spread tech- 
nology to other fields. With regard to the results 
obtained through our wide range of technical devel- 
opment and fundamental research in the field of 
atomic energy, we will make international coopera- 
tion in announcing useful information to the world 
contribute to the solution of the world’s energy and 
environmental problems. 


world’s prosperity. Japan has close relations with 
these areas both historically and geographically, and 
they have great expectations for Japan with regard to 
atomic energy. Therefore, it is necessary for Japan to 
tackle common issues in these areas based on the 
accumulation of technology and experience and also 
to deal with their individual requests in detail. 


2) Long-term, continuing cooperation according to the 


situation of each country, cooperation related to 
building of foundations 


When providing cooperation for neighboring Asian 
areas and developing countries, it is indispensable to 
continue cooperation in both institutional and tech- 
nical aspects from a long-term perspective. It is nec- 
essary to hold policy discussions with policy makers 
in these countries, study with them by expanding the 
study range to the general energy policy as required to 
accurately identify the requcsts from and actual state 
of each country and implement cooperation in accor- 
dance with the situation of each country. What is 
important in implementing this cooperation is to 
study the system of institutional cooperation related 
to safety maintenance, nuclear non-proliferation and 
research support as well as to efficiently combine the 
existing frameworks of bilateral, multilateral and 
regional cooperation. 


To allow these countries to develop atomic energy 
independently, we believe that it is important to 
support efforts made by these countries for self- 
assistance related to technical improvements in order 
to improve their R&D capabilities in the medium and 
long terms. For this purpose, our efforts will be 
focused on the setting up of research and technology 
foundations, and the existing research cooperation 
systems will be expanded, centered around funda- 
mental research such as the uses of research reactors 
and radiation. On the other hand, since nuclear 
technology has a broad base, it is necessary to 
improve basic sciences and industrial technologies 
and to cultivate human resources. 


3) Measures for supply of nuclear materials and equip- 


ment 


It is regarded that progress in international coopera- 
tion with neighboring Asian areas and developing 
countries will activate the supply of nuclear materials 
and equipment from Japan in addition to existing 
cooperation centered around exchanges of human 
resources and information. However, it is important 
to study the necessity of Japan as a nation to adopt 


comprehensive measures, based on the present state 


: , ; . : |- 
(2) Cooperation with neighboring Asian areas and deve of Japanese nuclear industries, requests from coun- 


oping countries tries requiring assistance and collaboration and coop- 
1) Importance of cooperation with neighboring Asian eration with other supplier countries. The national 


Great economic development is expected in Asian 
areas near Japan, and it is believed that the develop- 
ment of these areas will contribute greatly to the 


government will attempt to prepare the necessary 
environment, such as concluding bilateral nuclear 
cooperation agreements, in step with the progress of 
cooperation in the private sector. On the other hand, 
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the private sector is expected to utilize its experience 
in and knowledge of nuclear power generation to 
contribute to the training of operation managers and 
in the preparatory activities before construction and 
starting of operation, such as program design, loca- 
tion surveys and promoting understanding of atomic 
energy. 


4) Security maintenance, considerations for nuclear 
non-proliferation 


Since maintaining safety is a major premise for 
atomic energy development/use and, an accident in 
nuclear facilities in one country leads to anxiety 
among the people of other countries and could influ- 
ence atomic energy development/use in these coun- 
tries, the maintenance of safety should be stressed as 
a common issue in cooperation with neighboring 
Asian areas and developing countries. For this pur- 
pose, human resource development and information 
related to regulation should be provided in accor- 
dance with the situation and restriction system of 
each country, and cooperation for research related to 
safety maintenance and technology foundation prep- 
aration should be advanced to promote the cultiva- 
tion of a nuclear safety culture. Cooperation accom- 
panied with the supply of nuclear materials and 
equipment requires the observation of duties under 
the international nuclear non-proliferation system 
such as the NPT. With such cooperation, it is impor- 
tant for Japan to take adequate measures from the 
standpoint of nuclear non-proliferation and cooperate 
in the preparation and enhancement of safeguards 
and nuclear material physical protection system in the 
recipient countries by transferring experience, etc., 
through the exchange of human resource so that these 
efforts can improve the consciousness of nuclear 
non-proliferation in both parties. 


(3) Contribution to international organizations 


With regard to the activities of international organiza- 
tion related to atomic energy such as the IAEA and 
OECD/NEA, Japan will continue to contribute in taking 
the initiative in the solution of common international 
problems related to peaceful uses of atomic energy, the 
formation of an international consensus and the promo- 
tion of efficient international cooperation programs. In 
seeking for the new international order following the end 
of the Cold War, Japan will make efforts so that inter- 
national organizations can manifest their functions to 
the fullest extent with respect to the maintenance of 
safety, the promotion of peaceful uses of atomic energy 
and the enhancement of the nuclear non-proliferation 
system. For this purpose, Japan will increase the number 
of persons dispatched to international organizations and 
to their major posts based on a plan, and will also 
contribute suitable funds for activities related to impor- 
tant themes which deeply involve Japan. 


(4) Arrangement of domestic environment 
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To implement international cooperation effectively, it is 
important to take flexible measures to meet the current 
international situation. For this purpose, to help the 
institutions concerned share a common orientation, the 
JAEC will assume leadership in attempting to provide 
sufficient communications and coordination between 
them and enhancing collaboration between them. The 
institutions involved in international cooperation are 
expected to prepare accommodation and enhance their 
enforcement organizations so that research exchanges 
can be facilitated. In addition, to establish an open R&D 
system by opening the R&D facilities to people from 
other countries, we will attempt to enhance international 
operation capabilities in terms of organization, human 
resources and administration. 


10. Enhancement of Foundations for Promotion of 
Atomic Energy Development/Use 


(1) Human resources involved with atomic energy 


1) Measures with regard to problems of human 
resources involved with atomic energy 


With recent trends such as the reluctance of the 
younger generation to study S&T and decrease of 
productive-age population, it is indispensable to 
make untiring efforts to develop and secure excellent 
human resources who can take up the enhancement of 
safety maintenance in atomic energy development/ 
use and promote the steady development of related 
leading technologies. 


For this purpose, it is desirable that universities 
become the core institutions for the human resource 
development of researchers and engineers engaged in 
atomic energy, and that training and securing of 
engineers and technicians for nuclear power plants, 
etc., should be promoted based on a plan by the 
private sector which should take the necessary mea- 
sures for this. 


The national government will make efforts to support 
the activities described above and also to promote 
various training activities in addition to the develop- 
ment and securing of human resources at the govern- 
ment-affiliated R&D institutions. 


2) Development and securing of human resources 


To facilitate the development and securing of human 
resources to be engaged in atomic energy, it is hoped 
that many people consider atomic energy as being 
worthy of the investment it takes in devoting them- 
selves to it and in understanding its future potential. 
For this purpose, it is important to improve the image 
of atomic energy as well as to challenge the wide 
potential of atomic energy and conduct nuclear R&D 
which can give hope to the younger generation. 


Above all things, it is important that many young 
people acquire an objective judgment with regard to 
atomic energy, for this will virtually lead to expanding 








This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 

















JPRS-JST-95-002 
6 January 1995 


the base of human resources in the future. For this 
purpose, we will emphasize and enhance the activities 
for spreading an accurate knowledge of atomic energy 
among younger people by providing them with oppor- 
tunities to learn about atomic energy. 


In school education, the academic guidance guide- 
lines state that students should have optimum guid- 
ance on different types of energy including atomic 
energy, according to their stage of development. 
Based on the intention of the curriculum, it is desir- 
able that each school emphasizes further education on 
energy including atomic energy. 


For researchers and students in universities, etc., col- 
laboration with government-affiliated R&D institu- 
tions in human resource development will be promoted 
by expanding and enhancing the opportunities of uti- 
lizing the research equipment of these institutions. 


Training on atomic energy is performed for a variety 
of purposes in government-affiliated R&D institu- 
tions, etc., and it will be emphasized further by 
flexibly meeting various needs for it. In this effort, it 
is important to advance tie-ups between training 
institutions and prepare a comprehensive training 
system so that the Japanese atomic energy training 
system can be efficient and consistent. 


On the other hand, with progress in the globalization 
of atomic energy R&D, Japan should accept 
researchers and engineers from other countries posi- 
tively as an advanced country in the peaceful uses of 
atomic energy. Also, to develop human resources 
required for Japan in international activities, Japan 
will also deal with the enhancement of the human 
resource development program. 


(2) Funds 


With regard to the capital required for increasing atomic 
energy development/use based on a long-term plan, there 
is much to be studied when actually implementing 
specific projects, and the capital also differs depending 
on changes in the future. However, according to a 
present trial calculation, the approximate total capital 
expected to be required from FY 1994 to FY2010 will be 
¥9.9 trillion. This is made up from ¥ 3.6 trillion for 
nuclear power generation projects including the develop- 
ment of new types of reactors, ¥ 2.2 trillion for projects 
related to the nuclear fuel cycle, ¥ 1.7 trillion for nuclear 
fusion and the use of radiation and about ¥ 2.4 trillion 
for other and fundamental research (including R&D 
institution running expenses). In addition, according to 
another estimate based on the present situation, ¥ 2 
trillion may be required for R&D conducted indepen- 
dently by the private sector and ¥ 10 trillion may be 
required for the construction of nuclear power plants 
with LWRs or commercial nuclear fuel cycle facilities. 


It is required to use various means to secure the capital and 
also to use the limited capital efficiently and effectively by 
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considering priorities. As the role of the private sector in 
atomic energy development/use increases following the 
progress of advancement and construction of LWRs and 
commercialization of nuclear fuel cycle business, it is 
required to allot capital appropriately according to the 
roles of the national government and private sector by fully 
considering the stage of development of each project. In 
addition, in promoting the projects, each of the R&D 
themes should be strictly assessed with the proper timing 
to review its contents flexibly to improve the efficiency of 
utilization of capital. 


(3) R&D promotion system, promotion of fundamental 
research 


1) Role allotment among R&D institutions 


It is important that nuclear R&D is advanced com- 
prehensively based on programs from the basic to 
applied stages for a wide range of fields. The R&D 
institutions in the private sector, national govern- 
ment, universities, etc., should develop their own 
capabilities and characteristics fully under the 
optimum allotment of roles. 


a) Roles of the private sector 


For LWR technology and nuclear fuel recycling 
technology which is at the stage of commercializa- 
tion, the private sector is expected to conduct 
technical developments related to advancing tech- 
nologies, etc. 


b) Role of government-affiliated R&D institutions 


The basic role of the PNC is to promote the 
development of matters related to nuclear fuel 
cycle, including FBRs and ATRs, and research 
related to them, promote progress of these R&D 
and put them to practical use. In the future, too, 
the PNC will promote R&D projects such as the 
development of FBRs, the development of spent 
fuel reprocessing technology and the disposal of 
high-level radioactive waste as national projects, 
and also conduct specife R&D to FBRs with a 
perspective of practical implementation and R&D 
related to advanced recycling technology. With 
regard to technical issues which are approaching 
actual commercialization, the PNC will promote 
technology transfer and technical cooperation 
under a close collaboration and cooperation with 
the private sector, provide technical support for 
the use of MOX fuel in LWRs and promote 
various activities by functioning as a technical 
development center for practical implementation 
of nuclear fuel cycle in the future. 


The basic role of the JAERI is to conduct compre- 
hensive, efficient research related to nuclear 
developments and contribute to the promotion of 
R&D and use of atomic energy. In the future, to 
explore new possibilities of atomic energy and 
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2) 


meet various needs, the JAERI will further pro- 
mote fundamental research, key research and 
safety research which support atomic energy in 
general and promote testing and researching high- 
temperature engineering, R&D into nuclear- 
powered ships, R&D into new-concept reactors, 
research for use of radiation and R&D into 
nuclear fusion. Also providing various types of 
cooperation such as training researchers and engi- 
neers, the production and distribution of Ris and 
preparation of shared-used facilities, the JAERI 
will act as a central, general research institution in 
the field of atomic energy in Japan. 


c) Other institutions including government-affiliated 
institutions, national test and research institutions 
and universities will also play their roles based on 
programs according to the purpose of each institu- 
tion. 


Particularly,.the National Institute of Radiological 
Sciences (NIRS) will assume the role as the central 
research institution on the biological influence of 
radiation, the prevention of radiation damage and 
medical use of radiation. For the Institute of 
Physical and Chemical Research (RIKEN), it is 
important that it plays a suitable role with good 
timing by making use of its excellent research 
potential in the fields of fundamental research 
such as physics and chemistry. 


Universities are expected to assure the academic 
foundation of Japan and improve its level as 
academic research institutions and enhance the 
function as educational and research institutions 
that can meet the progress in R&D. 


Advancement of research foundations 


In the field of advanced research, research progresses 
very quickly and the effective lives of research equip- 
ment are decreasing noticeably. Therefore, existing 
research equipment will be maintained or updated 
appropriately to maintain and improve the level of 
research. The national government will study the 
preparation of large, advanced equipment which it is 
difficult for the private sector to provide, such as 
research reactors and large accelerators, and on the 
setting up of a system allowing the use of such 
equipment as shared-used facilities by a wide range of 
researchers from industrial, academic and govern- 
mental fields. 


To promote research activities in advanced nuclear 
R&D fields and to improve creativity of these activ- 
ities, we will enhance the research system by 
expanding measures to promote the mobility of 
researchers according to the characters and features of 
research themes and build a system which allows 
researchers all over the world to gather in the same 
institution for a specified period for concentrated 
research. In addition, to help researchers manifest 
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their maximum research potential, the review and 
enhancement of research support operations and sim- 
plification of non-productive work will be under- 
taken. 


Appropriate assessment of research is required for 
effective, efficient promotion of R&D. The assess- 
ment of research includes evaluation from the view- 
point of fostering new ideas and from a viewpoint of 
facilitating smooth R&D, and both of these view- 
points should be combined according to the charac- 
teristics and stages of R&D to apply the optimum 
research assessment. In doing this, we will not only 
evaluate the R&D themes, but also perform compre- 
hensive assessment of the efficient, effective distribu- 
tion of research resources such as human resources, 
equipment and capital and <he construction of appro- 
priate R&D systems while taking notice of interna- 
tional opinion and from various fields, and will reflect 
the results in the setting of research themes and 
distribution of research resources in the future. 


The JAERI, PNC, NIRS and RIKEN, which assume 
important roles in nuclear R&D, are expected to 
make efforts to foster and provide core -research 
functions (as centers of excellence) possessing excel- 
lent human resources, research equipment and 
enhanced research support systems so that they can 
achieve excellent research results that Japan can be 
proud of throughout the world. The national govern- 
ments will provide research institutions having excel- 
lent research capabilities with appropriate support, 
such as the priority distribution of capital. 


On the other hand, as S&T information in the field of 
atomic energy has been increasing noticeable 
throughout the world, the research information net- 
work for collection, processing and quick provision of 
this information will be prepared and expanded to 
make the collaborations between research institutions 
closer and establish an organic information distribu- 
tion system. 


In addition, it is also desirable to extend R&D facil- 
ities to local regions in order to meet the nationwide 
progress of R&D of technology using radiation from 
accelerators, etc. 


3) Enhancement of collaboration between R&D institu- 


tions 


To promote diversifying R&D smoothly and effi- 
ciently using limited research resources, close cooper- 
ation between government-affiliated R&D institu- 
tions, the private sector and universities is extremely 
important and it is required to make closer collabo- 
ration between researchers and R&D institutions in 
the field of atomic energy as well as a wide range of 
other fields. For this purpose, expansion measures 
will be taken by promoting exchanges between 
researchers through joint research, etc., and holding 
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forums to discuss specific themes by gathering 
researchers from various fields. 


With regard to the advanced research equipment 
which will be required for nuclear R&D, shared use 
will be promoted to improve the effectiveness and 
efficiency of their use. When there is research equip- 
ment which is capable of shared use among the 
equipment already present in R&D institutions, their 
administrations will be made flexible to provide 
opportunities for shared use as long as this does not 
hinder their own R&D. In the future, with advanced 
research equipment which is expected to be used by 
researchers in several fields, the research institutions, 
ministries and agencies concerned will study the joint 
installation of such equipment based on a suitable 
allocation of roles. In addition, as the joint installa- 
tion and shared use of research facilities should also 
be promoted positively internationally, it is required 
to promote international joint research positively 
aiming at opening Japanese facilities to other coun- 
tries and at using advanced research facilities in other 
countries. 


It is especially important, in collaborations between 
government-affiliated R&D institutions and universi- 
ties, to deepen research exchanges through jont 
rsearch and shared use so that the large, advanced 
research equipment possessed by government- 
affiliated R&D institutions can be provided to uni- 
versities for research and education. For this purpose, 
both of them should take appropriate measures, such 
as preparation of a system for coordinating and 
promoting joint research and shared use of research 
equipment. 


11. Course of Development of Nuclear Power Industry 


The nuclear power industry can be divided into the 
nuclear power supply industry supplying nuclear equip- 
ment and services and the electric power companies. The 
nuclear power supply industry includes the nuclear 
equipment supply industry supplying reactors and 
equipment, the nuclear fuel cycle industry providing 
uranium enrichment, fuel fabrication and reprocessing, 
and the nuclear software service industry providing 
maintenance, etc. Each industry is composed of a large 
number of enterprises providing a large variety of ser- 
vices. 


As the nuclear power industry also has the characteristics 
of a general equipment industry, the progress of the 
atomic energy development/use helps maintain and acti- 
vate this big group of enterprises and is also expected to 
exert favorable influence on the national economy and 
employment. In addition, with the high proportion of 
the cost of power generation devoted to equipment 
expenses, nuclear power generation also features a high 
domestic demand-inducing effect. 


The economy of nuclear power generation is presently 
equivalent to or better than power generation using fossil 
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fuels. However, as this difference is getting smaller due 
to the stagnation of the price of oil and rise of the yen 
against the dollar, the economy should be improved 
further in the future. At the same time, further improve- 
ments of safety and reliability are also required. 


In this situation, it is desirable that the nuclear power 
supply industry as a harmonious composite industry 
should keep and improve the current technical and 
developmental capabilities and become mature and 
independent as an industry. 


The nuclear power supply industry is expected to be an 
important promoter of future atomic energy develop- 
ment/use, assuming the following roles: 


* improvement and advancement of nuclear technolo- 


gles, 

¢ supply of highly-reliable equipment, fuels and ser- 
vices; 

* improvement of economy through standardization of 
technologies; 

e globalization of market, improvement of interna- 
tional competitive force; 

e enhancement of technical foundations for future 
developments, such as the nuclear fuel cycle and 
FBRs. 


For this purpose, it is important that the nuclear power 
supply industry itself continues to tackle R&D with a 
strong will. Since the demand for the nuclear power 
supply industry is largely dependent on equipment 
investments and R&D invesiments by electricity busi- 
nesses, the role of electricity businesses is very important 
as they are expected to make these investments appro- 
priately, based on long-term programs. On the other 
hand, what is important for government-affiliated R&D 
institutions is to attempt collaboration in technical 
developments, such as promotion of joint research with 
the private sector, and to contribute to the improvement 
of technical capabilities through exchange and transfer 
of human resources, utilization of facilities and prepara- 
tion and provision of databases. 


In addition, it is also important to arrange an environ- 
ment which can improve the will of the nuclear power 
industry to undertake R&D and facilitate the smooth 
progress of these R&D activities. 


1) Maintaining and improving technical foundations 


With regard to the LWR field which has already been 
established as an industry, it is necessary to deal with 
issues for preparing the extension of the age in which 
LWRs are the mainstream by responding to require- 
ments to further improve safety, reliability and 
economy. For this purpose, it is important that the 
nuclear power supply industry promotes technical 
developments actively from a long-term viewpoint 
and by attempting collaboration with electricity busi- 
nesses and that the national government examines the 
most suitable support for the practical implementa- 
tion of newly-developed technologies as required. 
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In the nuclear fuel cycle industry in which the com- 
mercialization of the uranium enrichment and repro- 
cessing businesses is in progress, it is important to 
transfer technologies from the PNC which has been in 
charge of the development to the business organs to 
improve its technical abilities. As it is also necessary 
for this business to enhance its technica! foundations 
to become an independent industry with international 
competitive abilities, the institutions concerned 
should cooperate to promote R&D making use of the 
features of individual institutions based on a long- 
term viewpoint. 


2) International development 


With regard to international cooperation, from the 
viewpoint that Japan as an advanced country in atomic 
energy is making an international contribution, from a 
long-term viewpoint and presupposing the assurance of 
nuclear non-proliferation as a premise, the national 
government should prepare the foundations for coop- 
eration in the peaceful uses of atomic energy by identi- 
fying the needs of developing countries and concluding 
bilateral nuclear cooperation agreements according to 
the progress of cooperation, and should promote 
research exchanges according to the needs and level of 
each country and provide cooperation related to 
nuclear power generation. 


As the Japanese nuclear equipment supply industry 
has excellent technical capabilities in terms of reli- 
ability and safety of plants and already achieved 
satisfactory results until now, much is expected from 
overseas for the supply of nuclear equipment from 
Japan. By developing this industry overseas and 
widely manifesting the excellent technologies of 
Japan, it is expected that the overseas understanding 
on the nuclear developments of Japan will deepen. 
For this purpose, it is necessary to study about the 
desirable cooperation fully based on the standpoints 
of securing the safety and nuclear non-proliferation 
by considering the situation of each country. In doing 
this, the national government should take necessary 
measures for international development of the 
nuclear equipment supply industry, through 
enhancing the international competitive abilities, etc. 


Reference 
I. Members of Atomic Energy Commission of Japan 
Chairmen: 


Kanzo Tanigawa: Minister of State, Director-General 
of Science and Technology Agency, until 12 
December 1992 


Mamoru Nakajima: Minister of State, Director- 
General of Science and Technology Agency, from 12 
December 1992 to 18 June 1993 


Kiichi Miyazawa: Prime Minister, concurrently in 


charge of the business of Director-General of STA, 
from 18 June 1993 to 21 June 1993 
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Shoichi Watanabe: Minister of State, Director- 
General of STA, from 21 June 1993 to 9 August 1993 


Satsuki Eda: Minister of State, Director-General of 
STA, from 9 August 1993 to 28 April 1994 


Mikio Omi: Minister of State, Director-General of 
STA, from 28 April 1994 


Members: 

Akira Oyama (Deputy Chairman) 
Masayoshi Hayashi 

Yoshinori Ihara 

Yoneho Tabata 


II. Establishment of Special Sub-committee Review of 
Leng-Term Plan for Atomic Energy Development/Use; 
28 July 1992; 
Atomic Energy Commission of Japan 


1. Object of review 


Five years have passed since the establishment of the 
current Long-Term Plan for atomic energy development/ 
use. In this period, atomic energy development/use in 
Japan made steady progress in general including the 
nuclear fuel cycle project in Rokkasho-mura, Aomori, 
and now the time has come to study future develop- 
ments. On the other hand, the international community 
is entering the age of drastic change and the world 
situation has changed dramatically as seen with the end 
of the Cold War, increased fear of the proliferation of 
nuclear weapons and increased consciousness of global 
environmental problems. Based on these changes in 
circumstances not only in Japan but all over the world, 
the JAEC will review the long-term plan for atomic 
energy development/use in order to clarify the basic 
policy of Japan’s atomic energy development/use as we 
enter the 21st century and specific measures for pro- 
moting it. 


1. Items studied 


(1) Construction of atomic energy development/use 
systems that are consistent and have a long-term 
perspective into the 21st century. 


(2) Compatibility between nuclear non-proliferation 
and peaceful use of atomic energy in the new 
world regime after the west-east Cold War. 


(3) International contribution as an advanced 
country in nuclear technology, leading projects 
suitable for a country to develop based on S&T, 
promotion of fundamental research and key tech- 


nology developments. 

(4) Promotion of the understanding of people of the 
necessity of atomic energy in tackling worldwide 
issues such as energy and global environmental 


problems. 
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(5) Other 
3. Course of study 
(1) Establishment of Long-Term Plan Special Sub- 
committee 


To contribute to the review of the long-term plan 
for atomic energy development/use, a Long-Term 
Plan Special Sub-committee will be established in 
the JAEC. 
1) Items to be deliberated 
Investigations and deliberations into the items 
required for reviewing the long-term plan for 
atomic energy development/use, elaboration 
of a draft plan of the new long-term plan, and 
report to the JAEC. 


2) Composition of the special sub-committee 


a. The members of the special sub-committee are 
as listed on the separate page. 


b. To facilitate the investigations and delibera- 
tions, the special sub-committee can establish 
sub-panels, etc., as required. 


The members of the sub-panels are to be 
appointed by the chairman of the sub- 
committee. 


c. The JAEC members participate in the investi- 
gations and deliberations of the special sub- 
committee as required. 


(2) Existing special sub-committees will take consider- 
ation so that the new long-term plan can be elabo- 
rated smoothly. 


Members of Long-Term Plan Special Sub-committee 
Chairman of Sub-committee: 


Shoichiro Kobayashi: Chairman, Kansai Electric Power 
Co.. Ltd. 


Deputy Chairman: 

Mamoru Akiyama: Professor, University of Tokyo 
Joichi Aoi: Chairman, Toshiba Corp. 

Kohei Abe: President, Chubu Electric Power Co., Ltd. 


Rojin Arima: Director-General, RIKEN (from the 7th 
session of Special Sub-committee) 


Kozo Ida: President, Nihon Genshiryoku Hastuden, Ltd. 


Yotaro lida: Chairman, Mitsubishi Heavy Industries, 
Ltd. 


Toyoro Ikuta: Director-General, Institute of Energy Eco- 
nomics 


Takao Ishiwatari: Director-General, PNC 


Chikara Inoue: Director-General, Nuclear Power Engi- 
neering Corporation 


Ryukichi Imai: Visiting Professor, Sophia University 
Yasuo Iwayama: Vice Chairman, Rengo 

Minoru Oda: ex. Director-General, RIKEN (until the 
6th session of Special Sub-committee) 

Junnosuke Kishida: Horonary Chairman, Japan 
Research Institute (JRI) 

Akiko Kubodera: Professor, Science University of Tokyo 


Nobuaki Kumagai: President, Institute of Nuclear Safety 
System, Inc. 


Shunsuke Kondo: Professor, University of Tokyo 
Shozo Shimomura: Director-General, JAERI 

Kazuo Sugiyama: President, Electric Power Develop- 
ment Company 

Atsuyuki Suzuki: Professor, University of Tokyo 
Sumiko Takahara: Commentator on economics 
Yasumasa Tanaka: Professor, Gakushuin University 


Terumasa Nakanishi: Professor, Shizuoka Prefectural 
University 


Masao Nakamura: Editorial writer, Yomiuri Shimbun 


Sho Nasu: Chairman, Tokyo Electric Power Co., Ltd. 
(TEPCO) 


Hideaki Nishihara: Professor, Kyoto University 


Kiyoshi Nozawa: President, Japan Nuclear Fuel Com- 
pany 


Hiroaki Fukami: Professor, Keio University 

Yoichi Fujiie: Professor, Tokyo Institute of Technology 
Keiji Miyazaki: Professor, Osaka University 

Hiroshi Murata: Director-General, Japan Atomic Energy 
Relations Organization (JAERO) 


Kazuhisa Mori: Director, Japan Atomic Industrial 
Forum, Inc. (JAIF) 


Masaji Yoshikawa: Deputy Director-General, JAERI 


Yoshihiko Yoshino: Governor, Japan Development 
Bank 


Nao Yoda: Director-General, Central Research Institute 
of Electric Power Industry (CRIEPI) (as of June 1994) 


Sub-panels. etc., of the Long-Term Plan Special Sub- 
committee 2 September 1992 


Long-Term Plan Special Sub-committee 
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1. Sab-panels 

The sub-panels listed below are established in the Long- 
Term Plan Special Subcommittee in order to facilitate its 
investigations and deliberations. 





Long-Term Ptan Special Subcommittee Sub-paneis 











ob pame! “are liewms Stud bed 

Basic Sub-panel Items related to planning of investiga- 
tion/deliberation policies, coordination 
between sub-panels and drafting of the 
long-term plan. 

First Sub-panel (Use of Items related to the systematic 


tion and advancement of the use of 
LWRs, from the securing of uranium 
resource to management and disposal of 
radioactive waste. 
Items related to the promotion of 
nuciear fuel recycling, including the 

of a new power reactor and 
use of plutonium in LWRs. 


Items related to desirable international 


LWR) 





Second Sub-panel 
(Nuclear fuel recycling) 





Third Sub-panel (Nuclear 


non-proliferation and contributions in the nuclear field 

international contribu- including those related to the nuclear 

tion) non-proliferation system, and to mea- 
sures for its promotion. 





Items related to measures for promoting 
fundamental! research, key technology 
developments, leading projects, etc. 








2. Long-Term Pian Forum 


The Long-Term Plan Forum will be established by the 
Long-Term Special Sub-committee to collect opinions 
on atomic energy development/use from a wide range of 
persons of academic standing and experience and reflect 
them in the investigations and deliberations of the 
sub-committee. 


3. Report to Long-Term Plan Special Sub-committee 


The situation and results of studies at the sub-panels and 
the summary of discussions at the Long-Term Plan 
Forum are to be reported to the Long-Term Plan Special 
Sub-committee as required. 


4. Members 


The members of the sub-panels and the Long-Term Plan 
Forum are to be appointed by the chairman of the 
sub-committee. 


Ill. Members of sub-panels, etc 
(Honeorifics omitted) 


Members of the Long-Term Plan Forum of the Long- 
Term Plan Special Sub-committee 


Chairman: Jiro Kondo: Chairman, Science Council of 
Japan 


Toriinu Aomi: Consumer life advisor 
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Roto Arima: Professor, Hosei University (until the 3rd 
session) 

Ibo Ishii: Professor, Keio University 

Hiroshi Inose: Director, NACSIS 

Hiroshi Kato: Honorary Professor, Keio University 
Yoichi Kaya: Professor, University of Tokyo 

Shunichi Takebe: Editorial writer, Asahi Shimbun 
_ Nishijima: Honorary Professo:, Kyoto Univer- 
Shinji Fukuyama: Vice President, Kobe Steel, Lid. 
Kazuko Minami: Commentator 


late Isamu Yamashita: Supreme Advisor, JR East (until 
the 4th session) 


Taro Yayama: Commentator on politics 
(as of June 1994) 


Members of Basic Sub-panel, Long-Term Plan Special 
Sub-committee 


Chairman: Mamoru Akiyama: Professor, University of 
Tokyo 

Takumi Asaoka: ex. Director, JAERI (until the Sth 
session) 

Saburo Kikuchi: General Manager, Planning Dept., 
PNC 

Noriko Kimoto: Commentator 

Shunsuke Kondo: Professor, University of Tokyo 


Shinzo Saito: Manager, Planning Office, JAERI (from 
the 6th session) 


Atsuyuki Suzuki: Professor, University of Tokyo 

Kogo Takahara: ex. Director, Japan Electrical Manufac- 
turers Association 

Yasumawa Tanaka: Professor, Gakushuin University 
Hiroyuki Torii: editorial writer, Nihon Keizai Shimbun 
Masaharu Nakazawa: Professor, University of Tokyo 
Terumasa Nakanishi: Professor, Shizuoka Prefectural 
University 

Koichi Hasumi: Managing Director, Chubu Electric 
Hiroaki Fukami: Professor, Keio University 

Naoya Minami: Managing Director, TEPCO 

Kazuhisa Mori: Director, JAIF 

oe Yahagi: Senior Managing Director, Toshiba 
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Yoshihide Y. ki: Di . Kansai Electric P 
Co., Lid. 


Sadaichi Yamamoto: Director, Japan Development 
Bank 


(as of June 1994) 

Members of the First Sub-panel, Long-Term Plan Spe- 
cial Sub-committee 

Chairman: Kohei Abe: President, Chubu Electric Power 
Co., Ltd. 

Tetsuo Aochi: Director, Japan Analysis Center 

Toyoro Ikuta: Director, Institute of Energy Economics 
Michio Ishikawa: Professor, Hokkaido University 
_— Ishida: Special Advisor, Nuclear Fuel Industry, 


Hiroshi Oishi: Vice Director-General, PNC 
Akira Kanakawa: Professor, Nagoya University 


Hideto Kamekawa: Vice President, Japan Nuclear Fuel 
Company 

Shiro Sasaki: Managing Director, TEPCO 

Kazuo Sato: ex. Director, JAERI (until the 3rd session) 
pee Vice President, Kansai Electric Power 


Yoishi Takashima: Honorary Professor, Tokyo Institute 
of Technology 


Koichi Hasumi: Managing Director, Chubu Electric 
Power Co., Ltd. 


Kunio Hamada: Managing Director, Hitachi, Ltd. 
Satoshi Fujihara: Director, Nuclear Power Engineering 
Corp. 

Shojiro Matsuura: Director, JAERI (from the 4th ses- 
sion) 

Chiehiro Matsumoto: ex. full-time advisor, Shikoku 
Electric Power Co., Ltd. 

(as of June 1994) 


Members of the 2nd Sub-panel, Long-Term Plan Special 
Sub-committee 


Chairman: Hiroshi Murata: Director-General, JAERO 
Kuniichi Osaka Managing Director, Electric Power 
Development Company 

Yumi Akimoto: Vice President, Mitsubishi Materials 
Corp. 


Yoshiharu Arai: President, Nippon Genshiryoku Hatsu- 
den, Ltd. 


Kozo Ida: President, Nihon Genshiryoku Hatsuden, Ltd. 
Akira Ikekame: Vice President, TEPCO 

Takao Ishiwatari: Director-General, PNC 

Tsuneo Kamibayashi: Managing Director, Mitsubishi 
Heavy Industries, Ltd. 

Shunsuke Kondo: Professor, University of Tokyo 
Atsuyuki Suzuki: Professor, University of Tokyo 
Tadayoshi Suda: Director, PNC 

Yoshietsu Suto: Managing Director, Tohoku Electric 
Power Co., Lid. (from the 7th session) 

Yoshihiko Sumi: Vice President, Kansai Electric Power 
Co., Ltd. 


Toyojiro Sarata: ex. Deputy Director-General, JAERI 
(until 3rd session) 


Kiyoshi Fushitani: Vice President, Japan Nuclear Fuel 
Shojiro Matsuura: Director, JAERI (from the 4th ses- 
sion) 

Shiro Matsumoto: Professor, Saitama University 


Toshiaki Yahiro: ex. Vice President, Tohoku Electric 
Power Co., Ltd. (until the 6th session) 


Nao Yoda: Director-General, CRIEPI 
(as of June 1994) 


Members of the 3rd Sub-panel, Long-Term Plan Special 
Sub-committee 


Chairman: Nao Yoda: Director-General, CRIEPI 
Shigehiro An: Standing Senior Advisor, JAIF 

Ryukichi Imai: Visiting Professor, Sophia University 
Yoshiro Kawashima: Adviser, Nuclear Material Control 
Center 

Junnosuke Kishida: Honorary Chairman, JRI 

Shigeki Kitajima: Managing Director, Kyushu Electric 
Power Co., Lid. 

Hiroyoshi Kurihara: Director, PNC 

Hirobumi Satake: Director, JAERI (from the 6th ses- 
sion) 

Norio Suzuki: Supreme Advisor, Nihon Genshiryoku 
Hatsuden, Ltd. 

Kiichi Takahashi: Director, Japan Electric Power Infor- 
mation Center, Inc. (JEPIC) 


Masaji Takahashi: Director, Japan International Coop- 
eration Agency (JICA) (from the 8th session) 


Kogo Takaya: ex. Director, Japan Electric Manufac- 
turers’ Assocation 
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Mitsuo Taguchi: Vice Director-General, PNC 


Terumasa Nakanishi: Professor, Shizuoka Prefectural 
University 


Hajime Maeda: Managing Director, Kansai Electric 
Power Co., Ltd. 


Yasumasa Yahagi: Senior Managing Director, Toshiba 
Corp. 


Harumitsu Yoshimura: ex. Director, JAERI (until 5th 
session) 


Makoto Watanabe: ex. Director, JICA (until 7th session) 
(as of June 1994) 


Members of the 4th Sub-panel, Long-Term Plan Special 
Sub-committee 


Chairman: Yoichi Fujiie: Professor, Tokyo Institute of 
Technology 


Takumi Maeoka: ex. Director, JAERI (until the 3rd 
session) 


Hitoshi lizumi: Director, JAERI (from the 4th session) 
Yukiimasa Ikebe: Professor, Nagoya University 
Kenkichi [LNU]: Professor, University of Tokyo 
Nobuyuki Inoue: Professor, University of Tokyo 
Yasushi Inoue: Professor, Tohoku University 


Kenichi Kaigawa: Managing Director, Chubu Electric 
Power Co., Ltd. (from 7th session) 


Kan Kashiwagi: ex. Director-General, ETL (until the Sth 
session) 


Yoshihiko Kaneko: ex. Director, Planning Office, JAERI 
(until the 3rd session) 


Yasuro Kawaji: Managing Director, TEPCO 


Saburo Kikuchi: General Manager, Planning Dept., 
PNC 


Itsuro Kimura: Professor, Kyoto University 


Toshio Sata: ex. Vice Director-General, RIKEN (until 
7th session) 


Konomo Sanogawa: Director, JAERI (from 4th session) 
Naohisa Shimomura: Executive Director, Toshiba Corp. 


Yoshio Tanaka: Advisor, Japan Electrical Testing Labo- 
ratory Inc. 

Junichi Chigawa: Professor, Himeji Institute of Tech- 
nology 


Koji Tsuda: ex. Managing Director, Chugoku Electric 
Power Co., Lid. (until 6th session) 
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Akira Doi: Chief Engineer, R&D Promotion Headquar- 
ters, Hitachi, Ltd. 


Sakutaro Toyama: Director-General, ETL (from the 6th 
session) 


Tadashi Nagakura: Special Advisor, CRIEPI 
Masaharu Nakazawa: Professor, University of Tokyo 


Kiichiro Nagae: Vice Director-General, RIKEN (from 
8th session) 


Yasuo Hirao: Director-General, National Institute of 
Radiologica! Sciences (from 10th session) 


Hiromichi Matsudaira: ex. Director-General, National 
Institute of Radiological Sciences (until 9th session) 


Motoki Yagawa: Professor, University of Tokyo 
(as of June 1994) 


Members of the Working Group on Measures Against 
Radioactive Waste Under the Ist and 2nd Sub-panels, 
Long-Term Plan Special Sub-committee 


Chief investigator: 
Atsuyuki Suzuki: Professor, University of Tokyo 


Hajime Uchikoshi: Managing Director, Mitsubishi 
Nuclear Fuel 


Kazuo Sato: ex. Director, JAERI (until !st session) 


Hiroshi Sumiya: Senior Managing Director, Japan 
Nuclear Fuel 


Hiroyuki Torii: Editorial writer, Nihon Keizai Shimbun 


Koichi Hasumi: Managing Director, Chubu Electric 
Power Co., Ltd. 


Tatsuji Hamada: Director, Japan Radioisotope Associa- 
tion (from Sth session) 


Shojiro Matsuura: Director, JAERI (from 2nd session) 
Yoshiro Yamauchi: Lawyer 

Masao Yamamoto: Director, PNC 

(as of December 1993) 


Members of the Working Group for Nuclear Non- 
Proliferation Under the 3rd Sub-panel, Long-Term Plan 
Special Sub-committee 

Chief investigator: 

Yoshiro Kawashima: Advisor, Nuclear Material Control 
Center 


Koji Kaneko: General Manager, Nuclear Power Dept., 
Federation of Electric Power Companies 


Terumasa Nakanishi: Professor, Shizuoka Prefectural 
University 
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Hiromasa Nakano: Director, PNC 
Shojiro Matsuura: Director, JAERI 
(as of December 1993) 


Members of the Working Group for Nuclear-Powered 
Ship Under the 4th Sub-panel, Long-Term Plan Special 
Sub-committee 

Chief investigator: 

Motoki Oikawa: Professor, University of Tokyo 


Isao Iju: ex. General Manager, Nuclear Technology 
Dept., Ship Research Institute, Ministry of Transport 


Tomoo Oftsuji: Assistant Professor, Kobe University of 
Mercantile Marine 

Yoshio Okumura: Vice Secretary, New Shipbuilding 
Board, Construction Committee, Japan Shipowners 
Association 

Masao Ono: ex. Chairman, Technical Developemnt Sub- 
committee, Technology Committee, Shipbuilders’ Asso- 
ciation of Japan (until 4th session) 

Jun Sako: Special Researcher, JAERI 


Yoshioki Mabo: Chairman, Technical Development 


Sub-committee, T Committee, Shipbuilders’ 
Association of Japan (from Sth session) 


Masataka Fujino: Professor, University of Tokyo 
Hisao Yamagoshi: General Manager, Nuclear Tech- 


nology Dept., Ship Research Institute, Ministry of 
Transport 


(as of November 1993) 


Members of the Working Group for High-Temperature 
Engineering Testing/Research Under the 4th Sub-panel, 
Long-Term Pian Special Sub-committee 


Chief investigator: 

Yoshio Tanaka: Advisor, Japan Electrical Testing Labo- 

ratory 

Shiori Ishino: Professor, University of Tokyo 

Shigeru Ueda: Director, Technical Development Office, 

Clean Coal Technology Center, New Energy and Indus- 

trial Technology Development Organization (NEDO) 
Masuhiko Otsuka: Director, Nuclear Safety Research 
eer 

Hiroshi Komiyama: Professor, University of Tokyo 

Shinzo Saito: ex. General Manager, High-Temperature 
ineering Test and Research Reactor Development 

Dept., JAERI (until 1st session) 


Toshioka Tobioka: General Manager, High- 
Temperature Engineering Test and Research Reactor 
Development Dept., JAERI (until st session) 


Takao Hayashi: Professor, Tokai University 
Ken Hirata: Professor, Shibaura Institute of Technology 


Mitsuo Matsumura: General Manager, New Business 
Development Dept., Tonen Corp. 


Yasuo Wakabayashi: Vice Director, Nuclear Power Lab- 
oratory, TEPCO 


(as of July 1993) 


Members of the Working Group for Nuclear Human 
Resources Under the 4th Sub-panel, Long-Term Plan 
Special Sub-committee 


Chief investigator: 

Masaharu Nakazawa: Professor, University of Tokyo 
Motosuke Abe: Director, Vice Secretary, JAIF 

Nagao Ikeda: Director, Japan Radioisotope Association 


Muneaki Ijuin: General Manager, Management Dept, 
NIRS (from Sth session) 


Koreyuki Shiba: Director, General Nuclear Training 
Center, JAERI 


Ryuji Shimoda: Senior Researcher, First Survey Group, 
National Institue of Science and Technology Policy 


Haruo Suzuki: ex. General Manager, Management Dept, 
NIRS (until the 4th session) 


Yasuo Suzuki: General Manager, Nuclear Operation 
Dept., TEPCO 


Hiroshi Sekimoto: Professor, Tokyo Institute of Tech- 
nology 

Shoji Serizawa: Professor, Kyoto University 

— Toba: General Manager, Personnel Dept., 


Tsutomu Hayashi: General Manager, Nuclear Division, 
Hitachi, Lid. 

Sumio Horiuchi: Director, Japan Information Center of 
Science and Technology 

(as of August 1993) 


IV. Deliberations at Special Sub-committee, etc. 
Progress of Deliberations at the Long-Term Plan Special 
Sub-committee 


Ist session: Wednesday, 2 September 1992 
Topics: 
(1) Election of chairman by mutual vote. 


(2) Current long-term plan for atomic energy develop- 
ment/use, progress of atomic energy development/ 
use and issues. 
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(4) Establishment of sub-panels. 
2nd session: Wednesday, 28 October 1992 


Topics: 
(1) Important issues in revision of the long-term plan. 


(2) Report of deliberations at the special sub- 
committees of JAEC. 


(3) Deliberation schedule at the Long-Term Plan Special 
Sub-committee (proposal). 


3rd session: Monday, 7 December 1992 


Topics: 
(1) Important issues in revision of the long-term plan. 


(2) Report of deliberations at the special sub- 
committees of JAEC. 


4th session: Monday, 18 January 1993 


Topics: 
(1) Important issues in revision of the long-term plan. 


(2) Report of deliberations at the special sub- 
committees of JAEC. 


Sth session: Thursday, |1 March 1993 


Topics: 
(1) Important issues in revision of the long-term plan. 


(2) On the 4th international conference for nuclear 
cooperation in Asian area. 


(3) On the Ist meeting of the Long-Term Plan Forum. 


(4) Report of deliberations at the special sub- 
committees of JAEC. 


6th session: Wednesday, 2 June 1993 


Topics: 
(1) Important issues in revision of the long-term plan. 


(2) Situation of deliberations at the sub-panels of the 
Long-Term Plan Special Sub-committee. 


7th session: Thursday, 18 November 1993 


Topics: 
(1) Main issues in the sub-panels, orientations of their 
studies into them. 


8th session: Wednesday, 12 January 1994 


Topics: 
(1) Important issues in compiling a new long-term plan. 


(2) On the collection of wide range of opinions on the 
revision of the long-term plan. 


9th session: Thursday, 28 April 1994 


Topics: 
(1) Collection of opinions on the revision of the long- 
term plan, opening of “Opinion Collection Meet- 


ings.” 
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(2) Reports from the sub-panels. 
(3) Long-term plan. 
10th session: Monday, 30 May 1994 


Topics: 

(1) Long-term plan (preliminary). 

11th session: Wednesday, 22 June 1994 
Topics: 


(1) Long-term plan for atomic energy R&D and use 
(preliminary). 


Progress of Deliberations at the Long-Term Plan Forum, 
Long-Term Special Sub-committee 


Ist session: Thursday, 4 March 1993 


Topics: 
(1) How atomic energy development/use should be. 


2nd session: Tuesday, 18 May 1993 


Topics: 
(1) How atomic energy development/use should be 
(focused on the international viewpoint). 


3rd session: Tuesday, 7 September 1993 


Topics: 
(1) How atomic energy development/use should be 
(focused on nuclear fuel recycling) 


4th session: Tuesday, 1 February 1994 


Topics: 
(1) Situation of deliberations for revision of the long- 
term plan. 


(2) Collection of opinions on the revision of the long- 
term plan, opening of “Opinion Collection Meet- 


Sth session: Wednesday, 18 May 1994 


Topics: 

(1) Collection of opinions on the revision of the long- 
term plan, opening of “Opinion Collection Meet- 
ings.” 

(2) Situation of studies at the sub-panels. 


Progress of Deliberations at the Basic Sub-panel, Long- 
Term Plan Special Sub-committee 


Ist session: Friday, 9 October 1992 


Topics: 

(1) Current long-term plan for atomic energy develop- 
ment/use, progress of atomic energy development/ 
use and issues. 


(2) Basic recognition before reviewing the long-term 
plan. 


(3) The way to develop future studies. 





This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 











JPRS-JST-95-002 
6 January 1995 


2nd session: Wednesday, 11 November 1992 


Topics: 
(1) Macro-frame of the long-term plan. 


3rd session: Friday, 18 December 1992 


Topics: 
(1) Macro-frame of the long-term plan. 


(2) Important issues in reviewing the long-term plan. 
4th session: Wednesday, 27 January 1993 


Topics: 
(1) Measures for promoting location of nuclear facili- 
ties. 


(2) PA promotion measures. 
Sth session: Wednesday, 17 March 1993 


Topics: 
(1) Measures for securing and fostering human 
resources involved with atomic energy 


(2) Main issues in revision of the long-term plan for 
atomic energy development/use. 


6th session: Tuesday, 27 April 1993 


Topics: 
(1) Main issues in revision of the long-term plan for 
atomic energy development/use. 


(2) Nuclear disaster-prevention measures. 
7th session: Wednesday, 25 August 1993 


Topics: 
(1) Nuclear disaster-prevention measures. 


(2) Situation of deliberations at the sub-panels. 
(3) Concept for compiling the long-term plan. 
8th session: Wednesday, 10 November 1993 


Topics: 
(1) Main issues in the deliberations at the sub-panels. 


(2) Concept for compiling the long-term plan. 
9th session: Tuesday, 21 December 1993 


Topics: 
(1) Collection of opinions on the revision of the long- 
term plan. 


(2) Concept for compiling the long-term plan. 
(3) Situation of deliberations at the sub-panels. 
10th session: Thursday, 24 February 1994 


Topics: 

(1) Collection of opinions on the revision of the long- 
term plan, opening of “Opinion Collection Meet- 
ings.” 


41 


(2) General remarks on the long-term plan. 
11th session: Tuesday, 5 April 1994 


Topics: 

(1) Collection of opinions on the revision of the long- 
term plan, opening of “Opinion Collection Meet- 
ings.” 

(2) Reports from the sub-panels. 

(3) The long-term plan. 

12th session: Monday, 25 April 1994 


Topics: 
(1) Handling of opinions on the revision of the long- 
term plan. 


(2) Reports from the sub-panels. 
(3) The long-term plan. 
13th session: Wednesday, 18 May 1994 


Topics: 
(1) Handling of opinions on the revision of the long- 
term plan. 


(2) The long-term plan (preliminary). 
Progress of Deliberations at Other Sub-panels 


Ist Sub-panel 
Ist session Tuesday, 10 November 1992 
2nd session Thursday, 10 December 1992 
3rd session Thursday, 28 January 1993 
4th session Wednesday, 24 February 1993 
Sth session Wednesday, 7 April 1993 
6th session Wednesday, 26 May 1993 
7th session Wednesday, 14 July 1993 
8th session Thursday, 30 September 1993 
9th session Thursday, 28 October 1993 
10th session Wednesday, 8 December 1993 
11th session Wednesday, 26 January 1994 
12th session Friday, 18 March 1994 
13th session Thursday, 21 April 1994 

2nd Sub-panel 
Ist session Wednesday, 3 December 1992 
2nd session Monday, 8 February 1993 
3rd session Tuesday, 9 March 1993 
4th session Friday, 9 April 1993 
5th session Wednesday, 19 May 1993 
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6th session 
7th session 
8th session 
9th session 
10th session 
11th session 
12th session 
13th session 
14th session 
15th session 
16th session 
17th session 
18th session 


3rd Sub-panel 


Ist session 
2nd session 
3rd session 
4th session 
Sth session 
6th session 
7th session 
8th session 
9th session 
10th session 
11th session 


4th Sub-panel 


Ist session 

2nd session 
3rd session 
4th session 
Sth session 
6th session 
7th session 
Sth session 
9th session 


10th session 


11th session 


Wednesday, 30 June 1993 
Wednesday, 28 July 1993 
Friday, 27 August 1993 


Wednesday, 29 September 1993 


Friday, 22 October 1993 
Friday, 3 December 1993 
Tuesday, 14 December 1993 
Monday, 10 January 1994 
Thursday, 10 February 1994 
Thursday, 24 February 1994 
Wednesday, 9 March 1994 
Thursday, 7 April 1994 
Wednesday, 20 April 1994 


Monday, 16 November 1992 
Thursday, 17 December 1992 


, Wednesday, 10 February 1993 


Thursday, 1 April 1993 
Monday, 31 May 1993 
Friday, 23 July 1993 
Tuesday, 19 October 1993 
Monday, 13 December 1993 
Monday, 17 January 1994 
Monday, 14 March 1994 
Friday, 8 April 1994 


Thursday, 3 December 1992 
Wednesday, 3 February 1993 
Friday, 12 March 1993 
Thursday, 22 April 1993 
Wednesday, 19 May 1993 
Monday, 5 July 1993 
Friday, 24 September 1993 
Thursday, 21 October 1993 
Monday, 29 November 1993 
Monday, 24 January 1994 
Thursday, 3 March 1994 


12th session 
13th session 


Ist session 
2nd session 
3rd session 
4th session 
Sth session 
6th session 
7th session 
8th session 
9th session 


Ist session 

2nd session 
3rd session 
4th session 
Sth session 
6th session 
7th session 


Ist session 

2nd session 
3rd session 
4th session 
Sth session 
6th session 


Ist session 

2nd session 
3rd session 
4th session 
Sth session 


Ist session 


2nd session 


3rd session 
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Thursday, 31 March 1994 
Tuesday, 26 April 1994 


Working Group on Measures Against Radioactive Waste 


Thursday, 21 January 1993 
Wednesday, 24 February 1993 
Friday, 9 April 1993 
Friday, 21 May 1993 
Monday, 5 July 1993 
Thursday, 5 August 1993 
Thursday, 21 October 1993 
Friday, 19 November 1993 
Thursday, 16 December 1993 


Working Group for Nuclear Non-Proliferation 


Monday, 24 May 1993 
Friday, 17 June 1993 
Tuesday, 6 July 1993 
Friday, 30 July 1993 
Tuesday, 7 September 1993 
Thursday, 14 October 1993 
Monday, 6 December 1993 


Working Group for Nuclear-Powered Ship 


Friday, 26 February 1993 
Wednesday, 7 April 1993 
Monday, 24 May 1993 
Wednesday, 30 June 1993 
Thursday, 2 September 1993 
Monday, 15 November 1993 


Working Group for High-Temperature Engineering Test- 
ing/Research 


Monday, 15 March 1993 
Friday, 9 April 1993 
Thursday, 27 May 1993 
Friday, 25 June 1993 
Thursday, 29 July 1993 


Working Group for Nuclear Human Resources 


Tuesday, 9 February 1993 
Tuesday, 2 March 1993 
Tuesday, 13 April 1993 
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4th session Friday, 14 May 1993 
Sth session Tuesday, 29 June 1993 
6th session Tuesday, 31 August 1993 


V. Collection of and Collection 
Me ti Opinions and “Opinion 


Basic Orientation for Collection of Opinions Related to 
Amendment of the Long-Term Plan for Atomic Energy 
Development/Use 


15 December 1993 
Chairman, Long-Term Plan Special Sub-committee 


1. The present amendment to the long-term plan for 
atomic energy development/use is attracting an 
extremely large amount of attention from the various 
fields and layers of society as well as persons con- 
cerned with atomic energy. 


Considering this situation, it may be more useful to 
collect opinions based on the situations backing the 
amendment of the long-term plan, on how atomic 
energy development/use in Japan should be promoted 
in the long term and how the policies should be, from 
as wide and various ranges of people as possible. 
Therefore, the Long-Term Plan Special Sub- 
committee will provide an opportunity for collecting 
these opinions. 


2. Collection of opinions 


1) The opinion collection operations will be under 
initiative of the Basic Sub-panel. 


2) The opinion collection will be held as soon as 
possible aiming at before the compilation of the 
reports of the sub-panels. 


3) An Opinion Collection Preparation Committee 
will be organized to study the concrete items 
related to the collection of opinions. 


3. Opinion Collection Preparation Committee 
1) Items to be studied 


e Items related to concrete methods for enforcing 
opinion collocation, including the opinion collection 
method, how persons making statements should be 
selected and people actually making statements. 

e Items related to establishment of the Opinion Collec- 
tion Procedure (preliminary name). 

e Other items related to actual opinion collection. 


2) Members 


Chairman: Mamoru Akiyama (Professor, Univer- 
sity of Tokyo) 


Noriko Kimoto (Commentator) 


Yasumasa Tanaka (Professor, Gakushuin Univer- 
sity) 
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Hiroyuki Torii (Editorial writer, Nihon Keizai 
Shimbun) 
Hiroaki Fukami (Professor, Keio University) 

3) Other 


The above study should be conducted referring to 
well-informed persons outside the Opinion Collec- 
tion Preparation Committee. 


Progress of Deliberations at the Opinion Collec- 
tion Preparation Committee, Long-Term Plan 
Special Sub-committee 

Ist session Tuesday, 21 December 1993 

Topics: 

(1) Implementation of opinion collection for revision of 

the long-term plan. 
2nd session Wednesday, 5 January 1994 


Topics: 
(1) Procedure of opinion collection for revision of the 
long-term plan. 


(2) Materials for use in opinion collection. 
(3) Selection of persons expressing opinions. 
3rd session Thursday, 20 January 1994 


Topics: 
(1) Opinion collection procedure. 


(2) Materials to be used in opinion collection. 

(3) Future schedule. 

(4) TV and newspaper advertising. 

(5) Selection of persons expressing opinions. 

4th session Thursday, 17 February 1994 

Topics: 

(1) Method for selecting the persons expressing opinions 
among the applicants. 

(2) Selection of the persons asked to state opinions. 

(3) Procedure of “Opinion Collection Meetings.” 

Sth session Wednesday, 23 February 1994 

Topics: 

(1) Method for selecting the persons expressing opinions 
among the applicants. 

(2) Selection of the persons asked to state opinions. 

(3) Procedure of “Opinion Collection Meetings.” 


Use of Opinions on the Amendment of Long-Term Plan, 
Holding of “Opinion Collection Meetings.” 
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1. Purpose 


On the present amendment of the Long-Term Plan, 
opinions were collected from a wide range of fields and 
layers of society for use as reference in deliberations by 
the Long-Term Plan Special Sub-committee. 


1) Opinions related to the amendment of the Long- 
Term Plan were obtained from a wide range of people 
for using the opinions as reference. 


2) “Opinion Collection Meetings” on the amendment of 
the Long-Term Plan will be held to use the opinions 
expressed at this meeting as references. The persons 
expressing opinions will be selected from the appli- 
cants of 1) and these persons will attend the “Opinion 
Collection Meetings” to express their opinions. 


2. Application of opinions 
(1) Recruiting method 


The persons who have opinions mailed postcards to 
request the materials and application forms, wrote 
Opinions on the application forms by referring to the 
received materials and returned the form. 


Number of requests for materials and application forms: 
6,001 


(2) Result of opinion collection 
Number of collected opinions: 3,301 
Details classified 
1) Basic idea for promoting atomic energy: 1,159 


2) Nuclear power generation and safety mainte- 
nance: 920 


3) Nuclear fuel recycling and FBR: 335 

4) Measures for radioactive waste: 297 

5) International cooperation: 102 

6) Use of radiation, leading projects, etc.: 101 
7) Other: 387 


3. Schedule of “Opinion Collection Meetings” 
(1) Date 2 days, Friday and Saturday, 4-5 March 


(2) Place Conference room, 28th floor, Fukoku 
Seimei Bidg. 


(3) Persons expressing opinions 


1) Persons regarded as representing certain organiza- 
tions or fields.......... 





2) Persons expression opinions as individuals ....... 6 


3) Persons in general applying the opinion collec- 
tion jeaunaneneninenentansnbenneinnaieneannentene oa 


(4) Attendance of Special Sub-Committee 
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Chairman of sub-committee, chairmen of sub-panels 
or other sub-panel members appointed by them, 
members of the Basic Sub-panel. 


(5) The meeting is open to the press. 


Persons Expressing Opinions at Each Session of ““Opin- 
ion Collection Meetings” (in order of statements, hon- 
orifics omitted) 


Session I Friday, 4 March, 10:00-12:12 

Masaya Kitamura § Governor, Aomori Prefecture 

Ken Sato University student (Tokyo) 

Nisaburo Takagi Representative, Citizens’ 
Nuclear Information Center 

Koichi Nakagawa Standing Central Executive 
Committee, Rengo 

Junko Matsubara Assistant Professor, Faculty of 
Medicine, University of Tokyo 

Hiroshi Miyata Private company executive 
(Niigata) 

Session II Friday, 4 March, 14:00-15:34 

Yoko Fujikawa Assistant, Nuclear Reactor 
Laboratory, Kyoto University 

Koichi Tkagi Mayor, Tsuruga municipality 

Mitsuo Taniguchi Vice Chairman, New Energy 
Foundation 

Yoshio Yamamoto Organization staff (Yamaguchi) 

Session III Friday, 4 March, 15:45-17:30 

Toyoko Shibata Housewife, part-time worker (Mie) 

Yu Nakamura ex. univesity professor in chem- 
istry, presently lecturer in social 
education (Hyogo) 

Isamu Noto Senior Director, Petroleum 
Association of Japan 

Takayuki Nomura _ Director, Japan Coal Association 

Kotaro Yamamoto Music producer 

Session IV Saturday, 5 March, 10:00-12:15 

Hideyuki Kita Organization staff (Nagano) 

Daisuke Kondo Student (Gifu) 

Makoto Nishizaki University student (Osaka) 

Susumu Baba Launderer (Osaka) 

Sho Mitsune Employee (Fukuoka) 

Tokiko Yamamoto No occupation (Kyoto) 

Session V Saturday, 5 March, 14:00-16:18 

Utako Anami Housewife (Nagasaki) 

Seigyo Kosaka Professor, Faculty of Law, Kyoto 


University 
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Alladin Taimour Representative, exchange organi- 
zation (Kanagawa) 

Naoki Uda University student (Osaka) 

Mariya Nagami Secretary General, Japan 
Consumers Association 


Yoichiro Murakami Director, Research Center for 
Advanced Science and Tech- 


nology, University of Tokyo. 


VI. Opinion E With Persons From Other 
Countries C With Atomic Energy 


Recognizing that it is useful for the amendment of the 
Long-Term Plan to collect opinions from persons from 
other countries concerned with atomic energy, opinions 
on Japanese nuclear policies, including nuclear fuel 
recycling, were exchanged on the following occasions. 


—Opinion exchanges at the 4th International Confer- 
ence for Nuclear Cooperation in Asia (sponsored by 
JAEC) 


Heid on: Tuesday, 2 March 1993 
Main overseas participants to the conference: 


D. J. Cooke Senior Director, Nuclear Science 
and Technology Organization, 
Australia 


Deputy General Manager, Chi- 
nese Nuclear Industry Com- 


pany 
Deputy Director, Foreign 
Affairs Bureau, Chinese 
Nuclear Industry Company 


Director-General, Indonesia 
National Atomic Energy Agency 
(BATAN) 


Deputy Director-General, BATAN 


Zhaobo Chen 


Xuehong Liu 


D. Ahimsa 


S. Spadi 


J. H. Hong Deputy Director-General, Ministry 


of Science and Technology, South 
Korea 


Director-General, Malaysian 
Ministry of S&T and Environment 


Director-General, Ministry of S&T, 
Philippines 
Director, Nuclear Research Institute, 
Philippines 


Director-General, Nuclear Agency, 
Thai Ministry of Technology and 
Environment 


(as of May 1993, honorifics omitted) 


—Overseas opinion collection by JAEC to prepare for 
the elaboration of new Long-Term Plan for atomic 
energy development/use 


Held on: Wednesday, 14 April 1993 


M. Gazzari 


R. Gloria 


C. Alera 


Schaat M. 


Overseas participants: 
H. Blix Secretary General, International 
Atomic Energy Agency (IAEA) 
Y. Descata Deputy Director General, CEA, 
France 
E. C. Brolin Deputy Undersecretary for 
Nuclear Power, US Department 
of Energy (DOE) 
E. G. Doplank Member, US Nuclear Regula- 
tory Committee (NRC) 
C. Rubinet Chairman, European Nucear 
Society (ENS) 
E. D. Fuller Next Chairman, American 
Nuclear Society (ANS) 


(as of April 1993, honorifics omitted) 
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